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PREFACE 


gence Division of the Admiralty to write Geographical Handbooks 
on various parts of the world. The purpose of these handbooks 
was to supply, by scientific research and skilled arrangement, material 
for the discussion of naval, military, and political problems, as 
distinct from the examination of the problems themselves. Many 
distinguished collaborators assisted in their production, and by the 
end of 1918 upwards of fifty volumes had been produced in Hand- 
book and Manual form, as well as numerous short-term geographical 
reports. The demand for these books increased rapidly with each 
new issue, and they acquired a high reputation for accuracy and 
impartiality. ‘They are now to be found in Service Establishments 
and Embassies throughout the world, and in the early years after the 
last war were much used by the League of Nations. 

The old Handbooks have been extensively used in the present war, 
and experience has disclosed both their value and their limitations. 
On the one hand they have proved, beyond all question, how greatly 
the work of the fighting services and of Government Departments is 
facilitated if countries of strategic or political importance are covered 
by handbooks which deal, in a convenient and easily digested form, 
with their geography, ethnology, administration, and resources. On 
the other hand, it has become apparent that something more is 
needed to meet present-day requirements. The old series does not 
cover many of the countries closely affected by the present war (e.g. 
Germany, France, Poland, Spain, Portugal, to name only a few) ; its 
books are somewhat uneven in quality, and they are inadequately 
equipped with maps, diagrams, and photographic illustrations. 

The present series of Handbooks, while owing its inspiration 
largely to the former series, is in no sense an attempt to revise or re- 
edit that series. It is an entirely new set of books, produced in the 
Naval Intelligence Division by trained geographers drawn largely 
from the Universities, and working at sub-centres established at 
Oxford and Cambridge. The books follow, in general, a uniform 
scheme, though minor modifications will be found in particular 
cases ; and they are illustrated by numerous maps and photographs. 

The purpose of the books is primarily naval. They are designed 
first to provide, for the use of Commanding Officers, information in a 
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comprehensive and convenient form about countries which they may 
be called upon to visit, not only in war but in peace-time ; secondly, 
to maintain the high standard of education in the Navy and, by 
supplying officers with material for lectures to naval personnel ashore 
and afloat, to ensure for all ranks that visits to a new country shall be 
both interesting and profitable. | 

Their contents are, however, by no means confined to matters of 
purely naval interest. For many purposes (e.g. history, administra- 
tion, resources, communications, etc.) countries must necessarily be 
treated as a whole, and no attempt is made to limit their treatment 
exclusively to coastal zones. It is hoped therefore that the Army, the 
Royal Air Force, and other Government Departments (many of 
whom have given great assistance in the production of the series) will 
find these Handbooks even more valuable than their predecessors 
proved to be both during and after the last war. 


j. H. GODFREY 
Director of Naval Intelligence 
1942 


The foregoing preface has appeared from the beginning of this 
series of Geographical Handbooks. It describes so effectively their 
origin and purpose that I have decided to retain it in its original 
form. 

This volume has been prepared for the Naval Intelligence Division 
at the Cambridge sub-centre (General Editor, Dr H. C. Darby). 
It has been mainly written by Mr F. J. Monkhouse and Dr A. F. A. 
Mutton, with contributions from Dr A. R. Clapham, Dr H. C. Darby, 
Dr Elwyn Davies, Professor A. A. Miller and Mr F. W. Morgan. 
The maps and diagrams have been drawn mainly by Mr D. J. 
Bennett, Miss K. 5. A. Froggatt, Miss F. Hands, Miss M. Hart 
and Mrs Marion Plant. The volume has been edited by Mr F. J. 
Monkhouse. 

E. G. N. RUSHBROOKE 
Director of Naval Intelligence 
January 1944 
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Chapter I 
GENERAL PHYSICAL DESCRIPTION 


The Evolution of the Landscape: River Systems: Major Regions: Biblio- 
graphical Note. 


The area of Germany in 1938, that is including the Saar district 
_ but excluding Austria and subsequent acquisitions, was 181,723 
sq. miles—or some three times the size of England’ and Wales. 
Broadly speaking, this area consists of two types of country— 
lowland in the north and uplands in the south, each occupying 
about one-half of the Reich. ‘The northern lowlands stretch 
from the North Sea eastwards into Poland and beyond ; they are 
not so much flat as undulating, and their greatest elevations rarely 
exceed 600 ft. To the south come the uplands, which consist 
of old mountain blocks and their intervening depressions. ‘The 
_ varied relief of this area averages from 1,500 to 2,500 ft., rising to 
about 5,000 ft. in places. The area is bounded on the south by 
outer ranges of the Alps, which form roughly the southern frontier 
of Germany ; here the highest point is the Zugspitze (9,720 ft.) in 
the Bavarian Alps. 


THE EVOLUTION OF THE LANDSCAPE 


These broad physical facts result from the geological history of the 
area, which may conveniently be considered under the four headings 
of mountain-building, erosion, glaciation and reclamation. 


Mountain-building 


During Upper Carboniferous times the existing rocks were folded 
and crumpled by earth pressures to form a series of great mountain 
chains stretching from Ireland and Spain right across central 
Europe ; they have been called the Hercynian system, from the 
Hercymia silva or Hercynian forest, a term applied by the Romans 
to what is now roughly Bohemia. Large masses of granite were 
intruded into the cores of this range, and some of the more deeply 
buried sediments were changed by heat and pressure into schistose 
rocks. These granitic and other rocks may now be seen as 
upstanding masses in what remains of the mountain range—for 
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example in the Feldberg of the Black Forest (4,898 ft.), in the 
Arber of the Bohemian Forest (4,780 ft.) and in the Schneekoppe of 
the Sudetes (5,259 ft.). In some districts, notably the Harz and 
the Erz Gebirge, the highlands contain minerals, while Coal 
Measures (Upper Carboniferous) have frequently been preserved 
along the margins of the mountains. ‘The Hercynian folding which 
involved these Coal Measures is reflected in the basin form of the 
coalfields, notably in the Ruhr and Silesian coalfields, along the 
northern foot of the highlands, and in the Saar basin to the south- 
west ; further west still, the Belgian coalfields belong also to this 
category (Fig. 22). 

A lengthy period of erosion followed in Permian and ‘Triassic 
times and this erosion reduced these Hercynian mountains to 
comparatively level surfaces (peneplains). Over parts of this 
Hercynian floor, the seas of succeeding ages spread their deposits, 
mainly limestones, sandstones, marls and clays. ‘They were 
deposited in the Permian, ‘Triassic, Jurassic and Cretaceous periods. 
During Cretaceous times, in particular, the old land mass was most 
completely submerged, and few areas then stood above sea level. 
There seems to have been some emergence at the end of Cretaceous 
times, and in places there were lagoons in which were formed lignite- 
(or brown coal) deposits. 

The thickness of the newer cover of rocks which accumulated on 
the old Hercynian floor varied from place to place, for faulting and 
fracturing lifted some portions of the old floor, while other portions 
were depressed. The uplifted areas are the present-day blocks of 
Brittany, the Central Plateau of France, the Vosges, the Black 
Forest, the Rhenish Highlands, the Harz, the Bohemian uplands, 
and other smaller upstanding masses that today help to form the 
Mittelgebirge or the mountains of central Germany (Fig. 2). 
All these projected at times as islands, and were but thinly covered 
by sedimentary rocks. In the surrounding seas, sedimentary rocks 
accumulated to great thicknesses; thus in the south of Germany, 
sediments, especially limestones, were laid down on the floor of 
what is now the Main and Neckar basins, and also in the upper 
Danube valley. 

The Hercynian blocks, together with their intervening depressions, . 
constituted a fairly rigid area. Southwards, the Hercynian floor 
plunged beneath a deep ocean covering what is now southern Europe, 
and in this sea a great thickness of sediment was also laid down. 
This accumulation of sedimentary rocks was crumpled by a second 
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series of earth movements in mid-Tertiary times, to form the 
Alps. ‘The upstanding Hercynian blocks stood as bastions against 
the advance of the Alpine folds and thrusts. In the stress of the 
movements, these rigid blocks were further raised en masse, often 
to the accompaniment of fractures both within them and along their 
edges. ‘Their hard framework could not be folded, and so broke 
instead. The most spectacular result of this fracturing was the 
formation of the Rhine Rift Valley as a result of the foundering of 
the Vosges—Black Forest block. Contemporary with this fracturing, 
there was volcanic activity in many parts of Hercynian Europe. 
Basalt flows occurred in the Siebengebirge of the Rhine Highlands, 
in the Hohe Rh6n and the Vogelsberg, in the Hegau and the 
Kaiserstuhl, and on the Bohemian side of the Erz Gebirge. ‘The 
worn-down remnants of these volcanoes can still be seen. In other 
areas, aS in Swabia and Franconia, the effect of the Alpine stresses 
upon the Hercynian areas showed itself not in fracturing, but in a 
tilting of the sedimentary rocks that covered the eroded surface of 
the Hercynian floor. All these movements—fracturing, vulcanicity 
and tilting—were accompanied by a general uplift of the whole 
area. 
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The Alpine chains lie almost entirely outside the frontier of 
modern Germany. ‘The Bavarian Alps along the Austro-German 
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frontier represent the outer folds of the great Alps themselves. 
The depression between the Black Forest and the Bohemian blocks 
constituted the Foreland on to which they were folded. 


Erosion 


The next stage in the production of the present landscape was 
the erosion of later Tertiary times. This stripped the sedimentary 
cover of Mesozoic and Tertiary rocks from the upstanding blocks, 
and revealed the old peneplain surfaces of the Hercynian rocks. 
With the general uplift of the area, the rivers gained increased 
cutting power, and as a result new valleys have been carved in these 
ancient surfaces, and the edges of the fractures have been worn 
back by erosion. 

In the areas between the upstanding blocks, the new sediments 
of Mesozoic and ‘Tertiary times were preserved, although they had 
been somewhat tilted. ‘The work of erosion now converted these 
newer rocks into a series of scarplands—the resistant sandstones and 
limestones standing out from the clays and marls. ‘That, for example, 
is the origin of the Swabian and Franconian Jura; here is a scarp 
and vale country similar in origin to that of the Paris basin. The 
eroded material brought down from the Hercynian blocks and from 
the scarplands was deposited in valleys. ‘The trough that lay between 
the Bavarian Alps and the Bavarian Jura was thus filled in; much 
material was also deposited in the Rhine Rift Valley. 

The net result of this physical history has been to produce 
considerable variety of relief in the southern mountainous half of 
Germany. Outstanding blocks of old crystalline and resistant rocks 
separate lower areas with plains and hills of clay, limestones and 
sandstones. 


Glaciation 


During most recent geological (Quaternary) times much of 
Germany was affected by what is usually known as the ‘ Great Ice 
Age’. To the north, a great ice-cap, similar to that of Greenland, 
was formed over Scandinavia, and this extended across the North 
Sea and the Baltic into neighbouring lands. At its maximum extent, 
the ice-sheet extended south as far as the rising greund of the 
Central Highlands and westwards to the region of the lower Rhine ; 
eastwards it covered a great part of the Russian plain (Fig. 3). 
When the ice finally disappeared, it left the northern plain covered 
with a layer of loosely consolidated material—boulder clay, gravels 
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The physical features are based on Atlas des Deutschen Lebensraumes in Mittel- 
europa, Sheet 1 (Leipzig, §939). 
. The heavy black lines delimit the areas described in the four Chapters II to V. 
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Fig. 2. Generalized structure of central Europe 


Based on de Martonne, E., ‘ Europe Centrale’, pp. 32-3 (Paris, 1930); this is 
Tome IV of Géographie Universelle, edited by P. Vidal de la Blache and L. Gallois. 
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and sand. Sometimes these remained im situ; in other places they 
were re-sorted and re-deposited by river action or by wind. They 
cover the plain to a depth varying from 40 to 600 ft., and to them 
the modern surface features of North Germany are due. In some 
places, on the clay, there are ill-drained marshy areas with shallow 
Jakes and peat, in other places dry sandy areas called ‘Geest’ (a 
word meaning ‘infertile’). Throughout the whole area run the 
great German rivers, whose courses have been much affected by the 
complications of glacial history. 

The Ice Age affected the southern half of Germany in a more 
local fashion. Local ice-caps developed in the highest parts of the 
Sudetes, the Black Forest, the Bohemian Forest and other upland 
areas. In the extreme south, the Bavarian Alps were glaciated to 
a considerable degree, and the ridges of the Zugspitze resemble 
those of the Alps proper (Plate 23). Moreover, great valley glaciers 
moved out from the High Alps along the valleys of the Lech, the 
Isar and the Inn, leaving terminal moraines of gravel with sandy 
outwash to mark the stages in the retreat of the ice towards the Alps. 
The Alpine foreland, between the Black Forest and the Bohemian 
block, is in consequence almost entirely covered with glacial deposits 
in considerable variety, including boulder clay, fluvio-glacial 
gravels and sandy outwash, while in the ill-drained hollows of the 
clay there is also some peat. 

The Ice Age was not one uniform period, but consisted of several 
phases of advance and retreat ; and in the dry inter-glacial and post 
glacial periods, a fine dust was blown from the unconsolidated sands 
and clays of the newly exposed surface. This material was deposited 
along the margins to form a fine-textured deposit known as ‘ loess ’ 
(Fig. 3). It is particularly characteristic of the region known as 
the ‘ Borde’ between the Central Highlands and the northern plain. 
Elsewhere it is found in smaller patches, e.g. on the river terraces 
of the Rhine, the Danube and the Neckar, and in some of these it 
may have been redeposited by rivers. Its importance lies in the 
fact that it forms exceedingly good soil and provides some of the 
best agricultural land in Europe. 


Reclamation 


The final impress to the present-day landscape has been the result 
of human agency, which has been of particular importance on the 
North German Plain. Here, the reclamation and colonization of 
the generally inhospitable country provides an interesting example 
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of man’s attempt to modify and make profitable a poor environment. 
Efforts have been made both to improve the heathlands and to 
reclaim marshland. 

The improvement of the heathlands was first attempted in 
medieval times, especially by the Flemings, who came from the 
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Fig. 3. Glaciation and the deposition of loess 
Based on von Seidlitz, W., Grundziige der Geologie von Deutschland, p. 44 (Jena, 
1933). 


Two stages in the retreat of the ice are the Riss-Saale and the Wiirm-Weichsel 
(Vistula). 


The region of Older Drift lies to the south-west of the Wirm- 
Weichsel line and the Newer to the north-east. 


Low Countries, and the region east of Magdeburg is still known as 
the Flaming; but extensive changes in the aspect of these sterile 
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regions belong to the nineteenth and twentieth centuries. Burning 
of heath, marling, and the application of chemical fertilizers have 
all been tried, especially during the war of 1914-18. . Afforestation, 
however, is proving a more satisfactory method of reclamation than 
agriculture. As in the English Breckland, large areas of the 
Liineburg Heath have now been planted with coniferous woodland, 
but tracts of silver birch, heather and broom still remain as relics 
of the former landscape. ‘The Baltic sand-dunes too have been 
fixed by afforestation. | 

The reclamation of marshes likewise dates from the Middle 
Ages, when Dutch and Flemish peasants migrated to settle in 
northern Germany. Both the coastal marshes along the Baltic and 
the North Sea, and also the valley marshes along the Ems, the 
Weser, the Elbe and the Oder have been drained by these early 
colonists and their successors. Into this category of reclamation 
comes the work of regulating and straightening rivers, and in 
particular the course of the Rhine has been shortened and 
straightened (Fig. 10). 


RIVER SYSTEMS 


The natural drainage pattern of Germany is shown in Fig. 4, 
while the different river basins may be distinguished by reference 
to the water partings which are also indicated. The greater part 
of the drainage system originates in the Central Highlands, and 
flows to the North Sea or to the Baltic; but the Rhine, rising in 
the Alps, and the Danube, flowing to the Black Sea, are the excep- 
tions. ‘The water parting between these two rivers is,devious, and 
it follows, in the main, the line of the limestone scarpland of Swabia 
and Franconia. The divide between the Rhine and Saéne-Rhone 
in the region of the Sundgau and Belfort Gate is also low-lying. 
The main rivers are shown on Fig. 5. 


(1) The Rhine (Plates 4, 15, 17, 18) 


The Rhine rises in Switzerland and reaches the sea through 
Holland; between Basle and Lauterbourg, it forms the frontier. 
between France and Germany. From Basle to Bingen, the river 
flows northward through the rift valley between the Vosges and the 
Black Forest ; from Bingen to Bonn it cuts across the highlands 
in a gorge, and below Bonn it flows across its lower plain. It 
drains a considerable area; apart from its Alpine headstreams it 
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receives tributaries from the Rhine Highlands (Vosges and Black 
Forest), from the Swabian and Franconian Jura, from eastern 
Lorraine, from the Middle Rhine Highlands, and from the Central 
Highlands (Fichtel Gebirge, Hohe Rhén and Vogelsberg). ‘The 
variety of climate as well as of geological structure found over this 
large area favours a more regular flow (regime) than is character- 
istic of other German rivers. 





Fig. 4. General drainage features 


Based on 1: 2 million, Kleine Geologische Karte von Deutschland, by W. Schriel 
(Berlin, 1930). 


The Rhine also includes within its basin three other great rivers— 
the Main, rising in the Fichtel Gebirge; the Neckar, with its 
source on the eastern slopes of the Black Forest, near the Danube ; 
and the Mosel (Moselle). ‘This latter river rises on the western 
slopes of the Vosges, crosses the Lorraine scarplands, and finally 
cuts a spectacular gorge between the Hunsriick and Eifel Moun- 
tains, before joining the Rhine at Koblenz. As the result of 
artificial improvements in the channel of the Rhine, barges of 
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2,500 tons can now reach Strasbourg, and smaller craft can ascend 
to Basle. The canal links of the Rhine with the Rhéne, the Meuse, 
and the North Sea (Dortmund—Ems Canal) are of vital importance. 
The Mosel has not shared in these improvements and is of no 
importance for navigation. 


(2) The Danube (Plates 27, 28, 32) 


In spite of its length (560 miles as far as Passau on the Austrian 
frontier), the Danube is not comparable in importance from the 
point of view of navigability with the other great German rivers. 
Although it rises on the eastern slopes of the Black Forest, its main 
tributaries, such as the Iller, Lech, Isar and Inn, rise in the High 
Alps. There is very little surface drainage from the Swabian and 
Franconian Jura, the Wornitz and the Altmiihl being exceptions ; 
while the Naab, which rises in the Fichtel Gebirge near the source 
of the Main, is another left bank tributary. The Danube has a 
very variable seasonal flow, complicated by the fact that part of the 
catchment area is floored by porous limestones so that there is 
much loss of surface water by percolation underground, even to 
the upper Rhine. Ulm is the limit of navigation for small barges, 
but the stretch between Ulm and Regensburg has been improved, 
especially since the Anschluss with Austria. The most important 
associated projects are the Rhine-Main—Danube and the Neckar— 
Danube canals. 


(3) The Ems 


‘The Ems has the smallest drainage basin of the major German 
rivers. It is unique in that it belongs entirely to the North German 
Plain, for it rises on the western slopes of the Teutoburger Forest, 
and flows across the Miinster ‘bay’ and the drift covered plain 
to the Dollart. The divide between the Ems and the Lippe, 
which flows westwards to the Rhine, is indeterminate and is crossed 
by the Dortmund—Ems Canal. ‘To the west, the Bourtanger Moor 
divides the Ems drainage from that entering the North Sea via 
Holland. ‘The Ems has a marked winter maximum and summer 
minimum flow. ‘The river carries much barge traffic, especially in 
connection with the Dortmund—Ems Canal. The Kiisten Canal 
links the lower Ems to the Weser across Oldenburg. 


(4) The Weser (Plates 46, 47) 


The Weser also drains a comparatively small area of western 
Germany, although its sources lie far to the south of the Ems in 
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the Central Highlands. Its headstreams are the Werra, which rises 
on the south-western slopes of the Thuringian Forest, and the 
Fulda, which rises on the northern slopes of the Hohe Rhén; thus 
the upper section of the Weser basin lies in the highland and 
plateau country of Thuringia and Hesse. The plain section begins 
where the Weser leaves the Weser Hills via the famous gap at 
Minden (the ‘ Porta Westfalica’), and enters the North German 
Plain. In this lower section, the river winds across the drift- 
covered plain before entering the North Sea by means of its long 
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Fg. 5. Hydrography of Germany, and river basins 


Based on 1: 2 million, Kleine Geologische Karte von Deutschland, by W. Schriel 
(Berlin, 1930). 


estuary between Bremen and Bremerhaven—Wesermiinde. The 
Aller, draining westwards from the hill country around Brunswick, 
is the chief tributary in this lowland zone. The Weser is navigable 
for barges of 1,000 tons up to Miinden at the Fulda—Werra con- 
fluence, and the completion of the Mittelland canal in 1938 provided 
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a connection with the Ems and Ruhr—Rhine system to the west 
and with the Elbe to the east. Like the Ems, the Weser has a 
winter maximum and summer minimum flow. 


(5) The Elbe (Plates 53-5) 


The Elbe is the most easterly of the German rivers draining to 
the North Sea, and, after the Rhine, it drains the greatest area. 
The catchment basin includes the Bohemian massif, where the 
Moldau (in Czech known as the Vltava) drains northwards from 
the Bohemian Forest to join the Elbe below Prague. The source 
of the Elbe itself lies on the southern slopes of the Riesen Gebirge, 
in north-eastern Bohemia. ‘The river flows southwards, then west- 
wards across the Polabi country of northern Bohemia before turning 
northwards to cut its great gorge through the sandstone country 
of Saxon Switzerland. Below Dresden the river enters the northern 
lowland, first skirting the Saxony or Leipzig ‘bay’, where it 
collects the Saale from the south. The broad depression across 
which the Elbe flows between the Flaming and Nieder Lausitz 
is glacial in origin and was excavated along the edge of the melting 
ice (see p. 87). Below the confluence with the Havel, the Elbe 
turns north-westwards and flows across reclaimed marshland en 
route to its estuary between Hamburg and the North Sea. The 
Elbe is highly important as a traffic artery, and is navigable for barge 
traffic as far as Aussig, in Bohemia, while small barges proceed up 
the Moldau to Prague. It is linked with the waterways of wes‘ern 
Germany by the Mittelland canal, and the Hansa canal is projected 
between Hamburg and Bremen. ‘The connection with the Baltic 
by means of the Elbe—Trave canal to Liibeck has recently been 
improved, and the Hohenzollern and Spree—Havel canals provide © 
important links with the Berlin region and also with the Oder. 
During the winter, the mouth of the Elbe is sometimes choked 
with ice, and on the upper river traffic is hindered by freezing for 
several months. It suffers too from spring floods and from 
summer low water. 


(6) The Oder (Plate 44) 


The Oder is Germany’s main Baltic river. Like the Elbe, its 
sources lie outside the frontiers of the Reich in Czecho-Slovakia. 
The headstreams rise on the slopes of the Sudetes and the Western 
Beskids (Carpathians), and the main river enters Germany via the 
Silesian ‘bay’. It maintains a north-westerly direction as far as the 
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confluence with the Obra. It then turns northwards, past Frankfurt, 
where the Warthe comes in from the east, and twenty-five miles 
below this point the Havel-Finow canal enters from the west. The 
Oder finally turns north-north-west to enter the Baltic Sea in Das 
Haff, a triangular inlet, cut off from the open sea by the islands of 
Usedom and Wollin. ‘The Oder suffers from winter freezing, 
spring floods, and low water in summer. The floods are at their 
worst between Breslau and the confluence with the Warthe. ‘The 
river has been regulated and is navigable for 500-ton barges up to 
Kosel, in Upper Silesia. There is also navigation for small barges 
on the Warthe and Netze (via the Bromberg canal), and so to the 
Vistula (Weichsel). 


Major REGIONS 


The main structural elements that have resulted from the geological 
history of what is now Germany may be tabulated as follows :— 


. Black Forest 

. Odenwald and Spessart Mountains 

. Haardt Mountains 

. Rhine Highlands 

Bohemian and Bavarian Forests 

. Palatinate Forest and Fichtel 
Gebirge 

. Thuringian and Franconian Forests 

. Erz Gebirge and Vogtland 

. Sudetes and Riesen Gebirge 

Harz Mountains 

. Scarplands of Swabia and Franconia 

. Teutoburger Forest and Weser Hills 

Upper Rhine Plain (Rift Valley) 

. ‘ Bays’ of the North German Plain 
and the Borderland 

. Bavarian Alpine Foreland 

. Allgau Alps 

. Bavarian Alps 

. Salzburg Alps 

. North German Plain 

. The Upper Rhine Valley 

. The Danube Valley 


A. Primary Highlands (Hercynian 
folding) 


DvP WD 


B. Secondary and Tertiary scarp- 
lands, plains and basins, etc. 
(Mid - Tertiary tilting or 
faulting) 


- 
PWWHOO CY 


C. Alpine folded mountains 
_ (Tertiary folding) 


D. Quaternary lowlands 


WNHWN HN 


These main elements must form the basis of any account of the 
geography of Germany. Practical considerations make it convenient 
to regroup these units for descriptive purposes into four major 
regions, to each of which a chapter is devoted. These major regions 
may be summarized as follows (Figs. 1, 6) :— 


(1) Western Germany, corresponding to the Rhine valley and its 
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marginal highlands, but excluding the Main and Neckar basins 
(Chapter II) ; 

(2) Southern Germany (Bavaria and Wiirttemberg), which in- 
cludes the Danube, Main and Neckar basins, together with the 
Bavarian Alps and the Swabian and Franconian Jura (Chapter III) ; 

(3) Central Germany (Hesse, Thuringia, Saxony and Silesia), a 
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Fig. 6. Index to the regional maps of physical features 


complex region of Hercynian highlands, the bordering le 
‘bays ’, and marginal coalfield basins (Chapter IV) ; oe 
(4) Nerihern Germany (Prussia), which consists mainly Ne an 
extensive plain crossed by several large rivers (Chapter V). 
A detailed description of the North Sea and Baltic coasts is 
given separately in Chapter VI. 


BIBLIOGRAPHICAL NOTE 


1. The best regional description of Germany is to be found in E. de Martonne, 
“Europe Centrale’, Tome iv, in the series Géographie Universelle, edited by 
P. Vidal de la Blache and L. Gallois (Paris, 1930). 

2. The standard German textbooks giving comprehensive regional accounts of 
Germany are those in the Landeskunde von Deutschland series, edited by N. Krebs 
(Berlin). They include Krebs, N., ‘ Der Siidwesten’ (1931), Schrepfer, H., ‘ Der 
Nordwesten’ (1935), and Brandt, B., ‘Der Nordosten’ (1931). 
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3. For detailed studies of South Germany an invaluable reference is Gradmann, 
R., Stiddeutschland, Band I & II (Stuttgart, 1931). 

4. Various authors have contributed chapters to the comprehensive work 
Deutschland, published as the centenary edition of FE. von Seydlitz’sche Geographie 
(Breslau, 1925). ‘There is an abundance of maps and illustrations (some of which 
are coloured) in this work. 

5. The best account of the geology of Germany is that of von Seidlitz, W., 
Grundziige der Geologie von Deutschland (Jena, 1933), with many maps. 

An older work, illustrated by numerous sketches, is that of Walther, J., Geologie 
Deutschlands (Leipzig, 1910). 

6. A useful reference map for use with the text is the Kleine Geologische Karte 
von Deutschland, scale 1:1 million, by W. Schriel (1930), in colour. There are 
also the geological maps published by Lepsius which cover Germany in 27 sheets 
ona scale of 1 : 500,000 (Geologische Karte des Deutschen Reichs). Further reference 
to these and other geological maps is made in Appendix I, Maps of Germany 


(see pp. 242-4). 


Chapter II 
WESTERN GERMANY 


General Features: Upper Rhine Plain (Rift Valley): Upper Rhine Highlands : 
Rhenish Palatinate: Saar Coalfield: Middle Rhine Highlands: Gorges of the 
Middle Rhine Highlands: Lower Rhine Plain. 


GENERAL FEATURES 


Western Germany is in essence the Rhine basin. Only the swift 
Alpine section of the Upper Rhine and the broad, navigable 
waterway of the Dutch Rijn and its distributaries the Waal and 
the Lek lie outside the Reich. This is the most important waterway 
of Europe, linking land-locked Switzerland with the North Sea, 
and serving the largest centre of heavy industry on the Continent— 
the Ruhr—Westphalian coalfield. The Rhine valley provides the 
easiest routeway from Alpine Europe to the North European Plain, 
and is also crossed by equally important east-west routes, hence 
its significance in relation to national and international rail and 
road communications. 

The Rhine is, therefore, the great unifying feature of western 
Germany, although its source lies 200 miles inside Switzerland 
and its mouth in Holland. ‘Together with its great tributaries, 
the Main, Neckar, Mosel and Meuse (Maas), the Rhine drains a 
wide variety of regions (Fig. 7). Some of these regions are 
excluded from this description of western Germany: for instance, 
the Neckar and the Main basins are most conveniently dealt with 
in connection with southern Germany, while the Meuse flows 
entirely outside the frontier. ‘The account of the Ruhr coalfield 
will be found with that of the other coal basins of Germany 
(see p. 61). For purposes of detailed description, therefore, 
western Germany may be defined as the Rhine valley from the 
Swiss to the Dutch frontier, together with the adjoining highlands ; 
this area may be divided into the following regions : 

(a) The Upper Rhine Plain: 

(1) The foothill belt and marginal * bays ’ 
(2) Kaiserstuhl 


(3) The main terraces of the rift valley 
(4) The Rhine flood plain 
(6) The Upper Rhine Highlands : 
(1) Black Forest 
(2) Odenwald 
(3) Spessart 


16 WESTERN GERMANY 


(c) The Rhenish Palatinate : 
(1) Haardt Mountains 
(2) Hills and scarps of the northern Baeeeaes 
(3) Rhenish Hesse 


(d) ‘The Saar Basin : 
(1) The coalfield 
(2) The Bliesgau 
(3) Saar valley 
(4) Saar hills 


(e) ‘The Middle Rhine Highlands : 
(1) Hunsrtick 
(2) ‘Taunus 
(3) Eifel 
(4) Westerwald 
(5) Siegerland, Sauerland and Rothaar Gebirge 


(f) The Gorges of the Middle Rhine Highlands : 
(1) Rhine 
(2) Mosel 
(3) Lahn 


(g) The Lower Rhine Plain : 
(1) The Kéln ‘ bay’ 
(2) The Rhine plain below Duisburg 


THE Upper RHINE PLAIN 


This section of the Rhine basin is sometimes referred to as the 
Rhine Rift Valley, on account of its origin, or as the Upper Rhine 
Plain, on account of its position and broad physical character, 
or as the Upper Rhine Lowland. The Rhine valley from Basle 
to Mainz is one of the most striking features on the map of Central 
Europe, because of its low relief compared with the highlands 
which border it on both sides. The valley trench extends from 
the Jura Mountains in the south to the Middle Rhine highlands 
in the north for a distance of 190 miles, and it maintains a continuous 
width of between 20 and 30 miles. The limit of the Upper Rhine 
Plain is clearly defined by the line of fault scarps which marks the 
edge of the rift valley. ‘The faults run from south-south-west to 
north-north-east, that is, parallel to the trend of the bordering 
highlands, and they are continued beyond the limit of the Rhine 
plain in the depression of the Wetterau north-east of Frankfurt. 
In places the straight edge of the valley is broken by fractures, 
for example in the Freiburg and Saverne ‘ bays’, in the Lemberg 
rift, and in the Kraichgau. ‘The foothills which mark the change 
from the valley floor to the faulted edge of the highlands occur 
rather irregularly along the edge of the valley, both in Baden and 
in Alsace, as well as in the Palatinate and in Rhenish Hesse. From 





J we: 
¥ Aachenf ~~» 
ey aaa 


| } oy - f os , vege » Z / 





























































































































9) 100. 300 























Fig. 7. Physical features and regions of western Germany 


The physical features are based on the Times Atlas, Sheets 39, 40 (Edinburgh, eo) 
T.B.= Trier ‘ Bay ’. 
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Fig. 8. Structure of south-western Germany. 


Based on Gradmann, R., Siiddeutschland, Band I, Tafel 3 (Stuttgart, 1931). 
The figures in the key are as follows :-— 

1. Drift and Alluvium ; 2. Jurassic Limestone ; (3) Lias ; 4. Keuper Marls and 
Sandstones s. Muschelkalk (Triassic Limestone); 6. Bunter Sandstone ; 
7. Permian ; 8. Carboniferous ; 9. Devonian Slates and Schists ; 10. Crystalline 
rocks; 11. Basalt; 12. Scarps; 13. Faults. 
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THE UPPER RHINE PLAIN Sy 


the edge of the foothills on the west across to the margin of those 
on the east, the faults which underlie the middle of the valley are 
buried beneath a covering of recent glacial and alluvial deposits 
(Fig. 8). Consequently, in spite of its broken structure, the 
Upper Rhine Plain appears strikingly flat (Plates 3, 4, 7). 

A geological map of the valley, showing the distribution of 
alluvial material as well as of the solid rocks, makes a division 
into four sub-regions clear. These comprise: (1) The foothill 
belt, together with the ‘bays’ and the marginal depressions ; 
(2) the isolated massif of the Kaiserstuhl, north-west of Freiburg ; 
(3) the upper terraces of the Rhine, running parallel to the valley 
on either side of the river, rather wider on the Alsatian than on 
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Fig. 9. Structure of the Rhine Rift Valley 
Based on Cholley, A., La France, p. 110 (Paris, n.d.). 


the Baden side; and (4) the flood plain of the Rhine, along the 
centre of the valley itself. Parts of these subdivisions are of 
course in France, but are described for completeness. 


(1) The Foothill Belt 


The Upper Rhine Plain. is bordered by a discontinuous line 
of foothills, interrupted by marginal depressions. ‘These marginal 
regions are known as Gau. ‘They include, for example, the 
Breisgau, of which Freiburg is the centre, and the Kraichgau, 
a depression lying between the northern end of the Black Forest 
-and the Neckar valley. Foothills occur on the western side of 
the valley (in Alsace and in Rhenish Hesse), but they are absent 
where the Haardt Mountains descend steeply to the Rhine plain. 

In the Breisgau, bordering the eastern edge of the valley, the 
marginal Markgrdafler Hills consist of limestones, and form the 
lowest of the steps descending from the highland to the plain 
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before the river terraces begin. They are all characteristically 
low, flat-topped hills, sometimes little more than platforms, cut 
through by V-shaped valleys opening from the Black Forest on to 
the Rhine plain (Plate 3). In the Markgrifler Hills they rise to 
1,300 ft., but the Schénberg, an isolated, faulted block south of 
Freiburg, reaches 2,113 ft. The steep, sunny slopes of these 
limestone hills are frequently terraced and under the vine, the 
soil being particularly well adapted to viticulture owing to the 
widespread covering of loess. ‘The limestone rocks actually reach 
the Rhine, six miles below Basle at Istein, where there is an inter- 
ruption to navigation and limestone reefs occur in the river, which 
splits up into a number of separate channels. Between Freiburg 
and Breisach, an isolated hill, the Tuniberg, defined by faults and 
formed of limestone, rises suddenly from the plain. It also is 
terraced for the cultivation of the vine. 

On the eastern edge of the valley, the narrow strips of limestone 
which form the foothills of the Vosges are, of course, in France ; 
the left bank of the Rhine is German only north of Lauterbourg, 
where the frontier swings to the west. The western edge of the 
Rhine valley north of Lauterbourg is formed by the Haardt 
Mountains. The descent from these highlands to the Rhine 
plain is steep and direct, but to the north, in Rhenish Hesse, the 
foothill country is well-developed. 


(2) The Kaiserstuhl (Plate 1) 


The volcanic mass of the Kaiserstuhl (1,827 ft.) lies to the east 
of the Rhine not far from Breisach. It dates from the period 
of the Alpine upheavals, and is the remains of a former volcano. 
The solid basalt rock, associated with the volcanic activity, forms 
cliffs where the Rhine has cut into it; and the fortress town of 
Breisach owes its strategic importance to this fact. The broken 
and irregular relief of the Kaiserstuhl is to some extent modified 
by the smoothing effect of the loess, which covers the countryside 
to varying depths; in places it forms cliff features on either side 
of the roads, which are deeply sunk (Plate 2). Cellars are sometimes 
cut in the loess for the storage of local crops, particularly wine and 
potatoes. This is one of the richest agricultural regions in ‘ the 
garden of Germany’; long, hot, sunny summer days together 
with deep rich soils weathered from volcanic rocks and _ loess 
combine to give high yields. 





Plate 1. The Kaiserstuhl 


The loess-covered slopes of this volcanic hill are intensively cultivated; terraced 
vineyards cover the hillside behind the village, and in the foreground are fruit trees. 
The northern slope (right) is thickly wooded. 





Plate 2. Loess deposits on the Kaiserstuhl slopes 


The thick deposits of loess which partly cover the Kaiserstuhl form steep banks by the 
road-side. Cellars, used for. wine storage, are often excavated in the loess. 





Plate 3.. The Upper Rhine Plain 


A view westwards across the Upper Rhine Plain from the Hornisgrinde (3,820 ft.), 
the highest point in the northern part of the Black Forest. On a clear day the spire 
of Strasbourg cathedral can be seen due westwards. ‘The terraced descent by steep 
wooded slopes to the plain is characteristic. 





Plate 4. The Upper Rhine Plain at Karlsruhe 


The city of Karlsruhe lies some distance to the east (right) of the photograph. ‘The 
flood plain of the Rhine is thickly wooded. The straight course of the river is the result 
of regulation in the nineteenth century. 
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(3) The Main Terraces of the Rift Valley 


Between the river and the marginal highlands lie the main 
terraces of the Rhine Rift Valley. This feature owes its origin 
to the material deposited by the Rhine when it was swollen with 
glacial meltwater from the Alps and from the local ice caps in the 
Black Forest and Vosges. During this stage, the Rhine carried 
a heavy load of gravel and sand in suspension until its velocity was 
checked on entering the level plain below Basle. On top of much 
of this layer of sand and gravel, a covering of loess was laid down 
in the later stages of the Ice Age. At their greatest extent, these 
terraces covered the whole floor of the Rhine valley, but the river 
has cut down its present flood plain to a level some 50 feet below 
the terraces. On the Alsatian side, the main terrace has been 
considerably modified by the channel of the III, the long left-bank 
tributary of the Rhine which flows north-north-east and eventually 
joins the main river at Strasbourg. 

The terraces are, indeed, a most important feature, for, owing 
to their dry surface, their open character and their flatness, they 
have carried the main roads through the valley since Roman times. 
They also support a high density of rural population, and their 
soils are very rich, so that crop yields are the highest in Germany. 
Nevertheless, there is much woodland ; these strips of pine wood — 
and mixed timber occur on patches of sterile gravel not covered 
by loess. On both the Alsatian and Baden sides of the Rhine, 
‘kali’ (potash) salts are mined from the underlying ‘Triassic beds. 


(4) The Rhine Flood Plain (Plates 3, 4) 


The limit of the Rhine flood plain, together with its marsh 
bordered tributaries, such as the Ill, may be roughly defined by 
the 50 ft. level above the present river. Below this level the river 
winds over its flood plain, which varies in width from 14 miles at 
Basle to 2? miles at Strasbourg, and in places attains a maximum 
of six miles. The flood plain ceases to widen at the Main-Rhine 
confluence, where the Rhine turns sharply west before entering 
its gorge at Bingen. During this distance of 186 miles between 
Basle and Bingen (measured as the crow flies), the Rhine formerly 
meandered from side to side over a broad alluvial plain of slight 
gradient. At the present time, since the regulation of the Rhine 
in the nineteenth century, the river flows between fairly steep and 
artificially reinforced banks (Fig. 10). The course of the river 
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was improved and straightened to facilitate navigation, and the 
great meanders were cut through in order to shorten the channel. 
Backwaters, swamps and marsh now indicate the abandoned courses 
of the Rhine (Plate 4). These are the regions which are known 
by the local name of ‘Ried’. Here the water table is high ; 
poplar and alder woodland alternates with water meadow (see p. 206). 
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Fig. 10. The flood plain of the Rhine below Karlsruhe 


Based on Deutschland (E. von Seydlitz’sche Geographie), p. 231 (Breslau, 1925). 
The regulated channel of the Rhine is shown in contrast with its former 
meandering course. Villages are mainly on the terrace edge above the level of 
the formerly marshy plain. 


This region is largely uninhabited, except where firm ground close 
to the river provides an occasional site for a bridge town, such as 
Kehl, Mannheim and Breisach. 


THE UPPER RHINE HIGHLANDS an 
THe Upper Rutngé HIGHLANDS (Fig. 8) 


The Upper Rhine highlands consist of three main groups: (1) the 
Black Forest, (2) the Odenwald, and (3) the Spessart. ‘The gorges 
of the Main and Neckar which separate these blocks form another 
distinct division (4). ‘The three highlands bear much resemblance, 
although the general height of the Black Forest is greater. All 
three are associated with two main types of country—the crystalline 
and the sandstone; there are also small areas of limestone in the 
Black Forest. All three have an abrupt descent to the west, broken 
by major faults, while that to the east is long and gentle. They 
are all thinly populated compared with the productive plains and 
valleys to which they descend, and, with important exceptions, 
routes are few and difficult. Much of the land is under fir forest, 
the soils being too poor and the slopes generally too steep to permit 
of much cultivation or improvement. 


(1) The Black Forest (Schwarzwald) (Plates 5, 6) 


The Black Forest is a broken, triangular plateau, lying mainly in 
Baden but extending into Wiirttemberg. It was folded in Permo- 
Carboniferous times, like the Vosges, with which it formed a 
continuous mountain mass until the Tertiary period (see p. 3). 
This folded highland arch was worn down by erosion, and in 
Tertiary times was affected by the earth movements which resulted 
from the formation of the Alps to the south. Being a highly 
resistant mass, it underwent further uplift and fracturing, so that 
the arch broke to form the rift valley of the Rhine (see p.3). This 
is bounded by step faults, reflected in the terraced descent of the 
Black Forest to the Rhine plain (Plate 3). In marked contrast, 
the eastern slope of the Black Forest is long and gentle, with a 
general absence of faults. Other important lines of fracture include 
that which crosses the central part of the Black Forest diagonally, 
in a north-east to south-west direction, along which the Elz has 
cut its valley, thereby providing an easy way into the heart of the 
highlands. 

During the Quaternary glaciation, when northern Germany 
was covered by the continental ice-sheet and great ice-fields accumu- 
lated in the Alps, the highest parts of the Black Forest, like the 
Vosges, were centres of small independent ice-caps. From such 
foci as the Feldberg and Hornisgrinde, where ice covered the 
summits, valley glaciers streamed down the valleys which radiate 
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from these highlands. During the retreat of this ice, a number of 
lakes were formed, and these still remain a characteristic part of 
the countryside (Plate 5). ‘Iwo prominent examples are the long 
narrow ‘Titisee and the Feldsee. Similar lakes to the Feldsee 
occur in the northern Black Forest, but they have been formed 
in sandstone, apparently below the limit of the glaciation. The 
upland surface was further dissected in post-glacial times by 
streams draining to the Rhine, the Danube and the Neckar. 

Geologically speaking, the Black Forest falls into two areas, 
composed of (a) crystalline rock, such as granite and gneiss, and 
(b) sandstones ; there are also (c) small areas of limestone. 

The crystalline region in the southern part of the Black Forest 
forms the greatest altitudes; the highest summit is the Feldberg 
(4,905 ft.). These rocks also underlie the culminating height of 
the northern Black Forest, the Hornisgrinde (3,820 ft.). In places, 
the rivers have cut deeply into the resistant granites, forming steep- 
sided valleys. | Much of these highlands is covered with thick 
forests of spruce and fir, while there are considerable areas of 
pasture. 

The Triassic sandstone (Bunter) region covers an area approxi- 
mately equal in size to that of the crystalline rocks. ‘This sandstone 
cover has been best preserved in the north-east, where it crops 
out over a belt twenty miles in width ; this is drained by the Murg, 
a small tributary of the Rhine, and by the Enz, which flows to the 
Neckar.. hese streams have cut so deeply that in the valley 
gorges the basement crystalline rocks are exposed beneath the 
sandstone. Patches of Bunter sandstone have also been preserved 
in the south-east, particularly in the long, narrow faulted block 
of the Hiihnersiedel (2,448 ft.), between the Elz and the Kinzig 
valleys. It is notable that in the highest parts of the Black Forest 
the sandstone covering, which is highly porous and more easily 
eroded than the crystalline rocks, has almost entirely disappeared. 
Like the crystalline area, most of the sandstone region is covered 
with spruce and fir forests alternating with pasture. 

The limestone region lies mainly to the west of the Black Forest 
proper (see p. 17). Small areas of this shelly limestone (Muschelkalk) 
have been preserved locally in a series of narrow and discontinuous 
platforms, marking steps in the steep descent from the highland 
to the plain. It is most important in the Dinkelberg plateau, 
in the south-west corner of the Black Forest, a region which is, 
in essence, a detached piece of the Swiss Plateau Jura. In the 





Plate 5. ‘The Black Forest 


A view eastwards from the Feldberg (4,905 ft.), the highest point in the Black Forest. 
The Feldsee lies 1,000 ft. below the summit in a glacial hollow. 
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Plate 6. Freiburg in the Black Forest 


Freiburg lies in an amphitheatre of hills near the western margin of the Black Forest. 





Plate 7. ‘The Upper Rhine Plain from the Odenwald 


The Upper Rhine Plain and the small town of Zwingenberg, seen from the Malchenburg 
or Melibocus (1,690 ft.). This wooded peak is the highest point of the Bergstrasse, 
which follows the western edge of the Odenwald. 





Plate 8. Ebernburg in the Nahe valley 


The village of Ebernburg, seen from the Gans (1,025 ft), stands on the banks of the 
Nahe, which joins the Rhine at Bingen. 
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Upper Rhine plain, between Basle and Miillheim, rapids occur 
in the river at Istein, where the Rhine has cut down to the limestone. 


(2) The Odenwald (Plate 7) 


The crystalline region of the Odenwald is triangular in shape, 
its apex being in the south, near Heidelberg, and its base in the 
north, some thirty miles away. ‘The straight western edge over- 
looking the Rhine plain corresponds to a major line of fracture, 
at the foot of which lies the Bergstrasse, a rich and thickly settled 
strip where loess forms highly productive soils. The approach 
to the Odenwald from the south is, by contrast, very gentle ; and, 
in the north, the high and broken country of the western Odenwald 
likewise sinks beneath a covering of younger rocks in the vicinity 
of Darmstadt. 

Granite, gneiss and other ancient resistant rocks give rise to 
rounded summits which rise above the general level of the plateau 
Two such viewpoints above the tree line are the Neunkirchet 
Hohe (1,985 ft.) and the Malchenburg or Melibocus (1,690 ft.). 
In the south, an upwelling of basalt accounts for the circular 
eminence called the Katzenbuckel (2,055 ft.). In the western 
Odenwald the valleys are wide and shallow at the head, but subse- 
quently they are cut deeply into the resistant rocks. These valleys 
provide a number of minor routeways into the highland from the 
Rhine plain. It has been estimated that 36% of the region 
is forested and much has been cleared for strip cultivation and for 
pasture, as in the crystalline country of the Black Forest. ‘There 
is an abundance of water to be derived from the swift mountain 
streams, and they also provide power. 

On the contrary, the lack of surface water in the Bunter sandstone 
country to the east results in an absence of villages, and isolated’ 
farms in forest clearings are far apart. The proportion of land 
under forest increases to over 60% in general, but in places 
it is much greater, 90% being planted with firs. This is 
monotonous plateau country with a fairly uniform altitude of 
about 1,300 ft., sloping southward to the Neckar, and north and 
east to the Main valley. ‘The Odenwald dies out eastward where the 
limestone begins. ‘The Tauber valley lies in this open country to 
the east. 


(3) The Spessart 


North of the river Main, the highlands of the Odenwald are 
continued in the Spessart Mountains. The highest point attains 
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2,018 ft. in the Geyersberg, but the highland as a whole lies between 
1,300 and 1,500 ft. The Spessart consists of two types of country. 
In the west, where the crystalline rocks are exposed, the old and 
worn land surface is revealed. Mica schists and gneiss form 
broken, rugged country in the angle between the Main and the 
Kinzig valley. ‘The culminating point is the ridge known as the 
Hahnenkamm, which rises to 1,430 ft. To the east, the greater 
part of the Spessart consists of Bunter sandstone, the line of junction 
with the crystalline rocks being marked by an irregular escarpment. 
This gently sloping sandstone plateau contrasts with the crystalline 
country to the west owing to its waterless character ; its few streams 
flow in deep cut gorges. ‘To the north of the Kinzig valley, the 
sandstone country is continued in the Fulda depression which lies 
between the volcanic masses of the Vogelsberg and Rh6n. 

The whole of this district is rather monotonous. Miles of 
forested plateau country, without the lakes which enhance the 
beauty of the Black Forest, are the essence of the Spessart. ‘This 
is a region remarkable for its isolation and sparse population, 
in spite of its relatively low altitude. 


(4) The Main and Neckar Gorges (Plate 34) 


A curious feature of the Odenwald-Spessart block is the way 
in which the Neckar and Main cross these highlands irrespective of 
the resistant character of the rocks. Where the Main has cut a 
deep cleft between the Odenwald and the Spessart, its red cliffs 
form a sharp contrast with the dark green of the fir forests which 
mantle the slopes above the valley. The river has incised its 
valley, leaving terraces on both sides, and these provide the flat 
space required for the main road and railway which thread the 
valley. The Main valley forms a sharp contrast with the sur- 
rounding highlands (see p. 23). It is quite densely populated, 
and there are a number of villages aligned along it, many of which 
are centres of viticulture. ‘The vine covers much of the lower 
slopes of the valley, and the terrace below provides excellent soil 
for fruit cultivation and strip agriculture. Wertheim is an example 
of one such village ; it lies where the Tauber flows into the Main, 
to the north-east of the Odenwald. 

On the other hand, the gorge of the Neckar is particularly famous, 
not only because of its general scenic attractiveness, but because 
of its association with the site of Heidelberg. ‘The red sandstone 
of the castle has a spectacular site on the granitic hill overlooking 
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Plate 9. Neunkirchen in the Palatinate 
This village lies in the rolling country of the Palatinate Hills. 
thickly wooded, but pasture and strips of cultivation occur near 


Much of the area is 
the scattered villages. 


PES # 


Pia EO. The Sane valle seen fom. Keer 


The Saar, like the Mosel which it joins above Trier, follows a highly meandering course 


across the Hunsrtick mountains. ‘The great horseshoe bend at Kloev is one of the most 
remarkable of these meanders. 





Plate 11. The Saar valley, near Besseringen 
In this view of the Saar valley, the strips of cultivation on the gentle slopes contrast 
with the steep hillside in the foreground, which is covered with vineyards. The road 
and railway follow a closely parallel course to the river. 





Plate 12. Eberbach in the Taunus mountains 

The village of Eberbach stands in the Rheingau, at the foot of the forested Taunus 
mountains. In the foreground is the Cistercian abbey of Eberbach, a noted centre of 
viticulture. 
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the river, the regulated course of which leaves the wooded gorge 
in the Odenwald for the level country of the Rhine plain at this 
point (Plate 34). The Ké6nigstuhl (1,857 ft.) is the best view- 
point south of Heidelberg. 


THE RHENISH PALATINATE 


Between the valley of the Nahe and that of the Lauter, where the 
Franco-German frontier swings west away from the Rhine, lie the 
uplands of the Palatinate. ‘hey may be divided into three areas : 
(1) the Haardt Mountains, which border the Rhine Rift Valley ; 
(2) the hills and scarps of the northern and western Palatinate ; 
and (3) the foothills of Rhenish Hesse. , 


(1) The Haardt Mountains (Plate 8) 


The Haardt Mountains differ from the other highlands which 
border the Rhine Rift Valley in the remarkable completeness of 
their sandstone covering. Only where valleys have cut very deeply 
into these fairly resistant rocks are the underlying gneisses revealed. 
This is a region of rather monotonous features, though the general 
altitude is rather higher than that of the Odenwald, averaging 
2,000 ft. In some districts the sandstone has been weathered into 
sharp ridges which rise above the general level of the plateau. 
Jagged crests and rocky pinnacles suggest a resemblance to ‘ Saxon 
Switzerland’ (see p. 76). The highest points in the Haardt 
Mountains are the sandstone heights of Kalmit (2,241 ft.), over- 
looking the Rhine plain at Speyer, and the Drachen Fels (1,873 ft.). 
These points occur in the east of the region where greatest uplift 
occurred, but the divide between the Rhine and the Mosel drainage 
lies further west. 

There is a marked contrast between the short, torrential 
streams draining to the Rhine and the longer, gentler ones flowing 
towards the Saar. The Rhine tributaries provide sites for water 
power at a number of points, especially along the Lauter and 
Speyer. These streams have notched deep gorges in the steep 
escarpment of the Haardt. : 

This rugged, broken country, mainly under fir forest, with 
beech and mixed woods on thé lower slopes, contrasts with the 
plateau to the west which slopes gradually towards the Saar basin. 


(2) The Hills and Scarps of the Northern and Western Palatinate 


To the west, the forested Haardt Mountains give way to open 
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country under pasture or cultivation, in the district of Westrich. 
Here the landscape resembles parts of Lorraine. A special feature 
is the Palatinate depression, at the eastern end of which stands 
the key town of Kaiserslautern, the ‘ gate’ between the Middle 
Rhine basin and the eastern Paris basin. ‘The Palatinate as a 
whole lies at about 1,300 ft., but where the more resistant Carboni- 
ferous rocks outcrop heights rise to 1,844 ft. (Potsberg). Further 
east, porphyry rocks give rise to a line of highlands known as the 
Saar-Nahe hills, which culminate in the Donnersberg (2,254 ft.), 
the best viewpoint overlooking the foothill country of Rhenish 
Hesse. 

The region is essentially rural, lacking large towns and industries, 
in contrast with the Saar basin to the west. Green meadows appear 
intermingled with rich red plough land, with forest on the hill 
slopes of fir and beech. 

To the north of the Kaiserslautern depression, the Nahe has cut a 
narrow valley, especially where it crosses hard, eruptive rocks, as 
near Birkenfeld. In fact, the valley consists of a series of gorges, 
the last of which occurs just before the Nahe enters the Rhine at 
Bingen, at the beginning of the Rhine gorge. 


(3) Rhenish Hesse 

To the north of the Rhenish Palatinate extends the hill country 
of Rhenish Hesse, lying within the area delimited by the towns of 
Worms, Kreuznach, Bingen and Mainz. ‘This foothill country 
is covered with sands and clays, and there are considerable deposits 
of loess and alluvium. Consequently, this is a highly productive 
region, under intensive cultivation, with vineyards and orchards 
on the well-drained slopes. 


THE SaaR BASIN 


There is no real geological or physical unity in the Saar district, 
for it is simply the middle basin of the river Saar which contains 
the valuable coalfield ; this was returned to Germany by plebiscite 
in 1935. It may be considered conveniently in four small divisions : 
(1) the coalfield, (2) the Bliesgau, (3) the Saar hills, and (4) the 
Saar valley (Fig. 11). 


(1) The Coalfield 
The coalfield lies. between the valleys of the Saar and of the 
Nahe. ‘The region has been lightly folded into a series of basins 
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The coal is 


exploited over an elliptical area lying between Neunkirchen and 


THE SAAR BASIN 
the industrial features of the field are described in 


volume III of this Handbook. 


b) 


Saarbriicken 


\ 


(2) The Bliesgau 
To the east of the coalfield, the country becomes more rugged, 


and swells, the main arch being under Saarbriicken. 
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4. Bunter 


6. Carboniferous ; 7. Slates and Schists ; 8. Faults. 
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Limestone (Muschelkalk) 
drained by the valley of the Blies and known as the Bliesgau. 
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Fig. 11. Structure of the Saar coalfield 


Based on Saar-Ailas, Plate 4 (Gotha, 1934). 
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Woods crown the heights; intermediate slopes are under pasture, 
while the well-drained land is under cultivation, and the streams 
are fringed by water meadow. ‘The valley of the Blies is particu- 
larly marshy where it leaves the uplands at Neunkirchen. 


(3) Saar Hills 


‘T’o the north of the coalfield the land slopes up to the Hunsriick 
through the Saar hills, where the highest point is the Trautz 
Berg, 1,931 ft. Here the Permian sandstones and the quartzites 
are replaced by Devonian and Cambrian schists and slates which 
characterize the south-west of the Hunsriick. In this rugged 
country the headstreams of the Nahe interlace with the left bank 
tributaries of the Saar. The more resistant slates are weathered 
into ridges, the highest point of which is the Erbeskopf (2,677 ft.). 
These summits rise above the general level of the sandstone plateau, 
which lies at an average level of about 2,000 ft. On these high 
windswept districts there is still much forest, open moorland and 
highland bogs, but in the valleys the forest has been cleared for 
pasture. 


(4) The Saar Valley (Plate 10) 


Along the western edge of the Hunsriick, the Saar has cut a deep 
picturesque valley. A spectacular view-point occurs at Kloev, 
where the river describes a complete loop 500 ft. below the sandstone 
bluff which overlooks the valley. In the distance, the long, even 
skyline of the plateau is conspicuous, in contrast with the steep 
slope down tothe gorge. The softness of outline is further enhanced 
by the almost continuous forest cover. Below this point, the Saar 
valley begins to widen slightly, to join the main Mosel valley about 
12 miles away, just above the city of Trier. ‘To the west of the 
lower Saar valley, the scarp country of Lorraine and Luxemburg 
begins. 


THe MIDDLE RHINE HIGHLANDS 


The geological history of the Rhine highlands is similar to that of 
the Vosges—Black Forest blocks. In both cases the Primary rocks 
have been folded and metamorphosed ; then they were worn and 
partly covered by Secondary rocks; and finally they were uplifted 
again in Tertiary times, with accompanying volcanic activity. With 
the exception of the volcanic areas (the Pellenz region of the Eifel, 
the Siebengebirge and the Westerwald) and the special region of 





Plate 13. The Ahr valley 


The river Ahr has cut a deep steep-sided valley in the volcanic rocks of this part of the 
Eifel. Wooded slopes give way to vineyards nearer the river. 





Plate 14. The Hinkelsmaar in the Eifel 


A notable feature of the southern Eifel is the frequent occurrence of ‘ Maare’, or small lakes 
lying in extinct volcanic craters. ‘This view is from the Mosenberg (1,720 ft.) ; although 
the ancient volcano has been extensively eroded, four distinct craters can still be traced. 





Plate 15. ‘The Drachenfels 


The Westerwald is bounded on the west by the Sieben Gebirge, a line of volcanic hills 
which rises steeply from the Rhine valley. A ruined castle crowns the Drachenfels 
(1,065 ft.), one of the seven summits of the Sieben Gebirge. The wooded island in the 
Rhine is the Nonnenwerth. 





Plate 16. Wiedenest in the Westerwald 


Although still partly forested, much of the Westerwald has been cleared for cultivation. 
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the Hohe Venn, where Cambrian rocks are exposed, the highlands 
are built very largely of Devonian slates, quartzites and sandstones. 
The Secondary rocks (mainly Triassic) have been preserved on 
the flanks of the highland, as in the Trier ‘ bay ’, where bright red 
sandstone cliffs form a line of bluffs overlooking the Mosel opposite 
the city of Trier. Triassic rocks also occur in the wooded country 
south of Diiren. 

The compact highland block, which was uplifted in ‘Tertiary 
times, has been cut across diagonally from south-east to north-west 
by the Rhine gorge, while the Rhine’s tributaries, notably the 
Mosel and the Lahn, have also worn gorge-like valleys. As a 
result, the remarkably level plateau surfaces of the Rhine highlands 
have been cut into a number of separate blocks—the Hunsriick and 
Eifel to the west of the Rhine, the Taunus, the Westerwald and the 
Sauerland—Siegerland to the east (Fig. 12). 


(1) The Hunsriick (Plate 11) 


These mountains, lying between the Mosel and the Nahe, form 
the most south-westerly block of the Middle Rhine highlands. 
They consist of rather rugged country, with a steep fault scarp edge 
overlooking the Saar—Nahe rift to the south-east. Here are to be 
found the greatest heights—the Erbeskopf, to the north of 
Birkenfeld, attains 2,677 ft. ‘There is a more gradual slope north- 
westwards to the Mosel valley. ‘The whole forms a desolate region, 
partly under pasture and forest, but with large tracts of open waste ; 
a very small proportion of the total area is under cultivation. ‘There 
has been some reclamation of moorland and rough pasture in recent 
years, by means of peat cutting and draining, by afforestation, and 
by the improvement of the highland pasture, but population still 
remains meagre and is declining. 


(2) The Eifel (Plates 13, 14) 


The Eifel, which forms the north-western sector of the Rhine 
highlands, exhibits greater scenic variety and covers a much larger 
area than the regions so far described. ‘The main Eifel massif 
consists of three contrasted elements: (a) the High Eifel, forming 
the core of the region, and rising to such culminating points as the 
Hohe Acht (2,493 ft.), (b) the volcanic regions of Pellenz and the 
Vor Eifel, and (c) the Hohe Venn, south of Aachen. 


(a) The High Exfel is deeply dissected by a number of streams 
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draining to the Mosel, Rhine, and Meuse into a series of separate 
ridges, such as the Schnee Eifel, which rises to 2,280 ft., and 
the Argebirge. 7 


(4) In the volcanic Eifel many of the valleys have been blocked 
by lava flows; and remnants of volcanic cones may be seen in 
the Pellenz country west of Andernach. A notable feature is the 
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Fig. 12. Physical features of the Middle Rhine Highlands 
Based on the Times Atlas, Sheets 39, 40 (Edinburgh, 1920). 


occurrence of crater lakes, such as the Pulvermaar, about 250° it. 
deep, and the Laacher See. Much of the basalt country is 
forested. This is a sparsely settled district; population have been 
attracted to the industrial regions at the base of the highlands, 
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notably the Aachen and Ruhr coalfields, and in more recent years 
the K6ln—Bonn lignite field. There is some quarrying of basalt 
for building stone. 


(c) The Hohe Venn is.a region of undulating hills, lying along 
the Belgian frontier to the south of Aachen. ‘The ridges are made 
of slaty rocks, while peat-filled depressions lie between them. 
Much of the region consists of desolate moorland, and is bare 
windswept country, largely devoid of population. 


Most of the main Eifel massif consists of slates or of volcanic 
rocks. In the neighbourhood of Trier, however, the Triassic 
rocks have been preserved in a major downfold of the Eifel, and the 
exposure of the red rocks with their frequent fir forest cover forms 
a sharp contrast with the dull grey of the slates or the darker hues 
of the volcanic rocks. 


(3) The Taunus (Plate 12) 


The contrast between the loess-covered plain of the lower Main 
valley and the sombre pine forests of the ‘Taunus to the north is 
very pronounced. ‘These highlands attain their greatest altitudes 
in the Grosser Feldberg (2,887 ft.) and the Altkénig (2,618 ft.). 
As in the Hunsriick, the plateau terminates in a steep fault scarp 
edge along the south-east (the Rheingau), sloping gradually to the 
north-west towards the Lahn valley. The descent to the Rhine on 
the west is almost precipitous, and here the slaty slopes are to a 
large extent covered with vineyards ; some of the most famous are 
at Riidesheim, opposite Bingen, near the upper end of the gorge, 
where the ruined fortress of Ehrenbreitstein rises amidst the grey 
terraces of the hillside vineyards. The Wisper gorge, deeply 
incised into the plateau, provides a steep descent from the High 
Taunus to the Rhine gorge. On the highland itself, the improved 
land is mainly under pasture, but some afforestation has taken place 
in recent years. ‘here are few villages above 2,000 ft., and most 
_ of the highland farming is primitive. 


(4) The Westerwald (Plate 16) 


The Westerwald forms the north-eastern sector of the Middle 
Rhine highlands and closely resembles the Eifel in its scenery. It 
consists partly of folded and contorted slates and quartzites of 
Devonian age, and partly of igneous rocks. ‘The slate outcrops 
give rise to high plateau country, with flat-topped summits and 
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deep-cut valleys, the highest point being the Fuchskante (2,156 ft.). 
The soils weathered from the slates are heavy clays, and much of 
the land is under forest. ‘The western margin of the upland is 
formed of igneous rocks, such as basalt and trachyte ; here are the 
famous Siebengebirge, which dominate the right bank of the Rhine 
from Linz to K6nigswinter. The most prominent peak, the 
Drachenfels, attains 1,066 ft. In these areas, the well-drained 
soils are richer than those derived from the slates, and, except where 
the slopes are too steep for utilization other than forest, they are 
under pasture or cultivation. Fir and beech plantations commonly 
occur as shelter belts in these wind-swept uplands. ‘There is some 
quarrying of building stone in the Siebengebirge, and iron ore has 
long been worked in the Dill and upper Lahn valleys. 


(5) The Siegerland, Sauerland, and Rothaar Gebirge 


These northern extensions of the Middle Rhine highlands are 
generally lower than the other Rhine uplands, but in the north-east 
the Rothaar Gebirge rise generally to 2,000 ft., culminating in the 
Kahlen Asten (2,763 ft.). T’o the west the upland descends to the 
foothills of the Bergische Hoéhe, which fringe the eastern margin 
of the Koln ‘bay’. ‘To the north, the aspect of the countryside 
becomes increasingly industrialized as the Wupper, and eventually 
the Ruhr, valleys are approached. In fact, the development of the 
iron ore deposits of the Sieg valley, and the industrial growth of 
the towns in the Wupper valley, strike a new note in this otherwise 
rural area. 


‘THE GORGES OF THE MIDDLE RHINE HIGHLANDS 
(1) The Rhine from Bingen to Bonn (Plates 17, 18) 


Between Bingen and Bonn, the river Rhine crosses the highlands 
in a deeply cut gorge (Plate 17). Except in the volcanic districts, 
the flat summit levels of the plateau contrast sharply with the almost 
precipitous sides of the gorge. ‘This is the Rhine of legend and 
song, the country of ruined castles set amidst the slatey slopes 
terraced for the vine. At the bottom of the gorge, a narrow ledge 
provides just enough room for a railway, except where it is obliged 
to tunnel (as under the Lorelei), and for a motor road; villages 
occur at frequent intervals (Plate 18). The river, now artificially 
controlled by means of training walls, formerly presented difficulties 
to navigation, especially where reefs occur in the bed, e.g. at the 
sharp turn past the Lorelei rock. The narrow terrace on either 





Plate 17. The Rhine Gorge (looking upstream) 


The wooded slopes of the Rhine Gorge rise steeply to the Taunus on the left and more 
gently to the Hunsriick on the right; the uniform level surface of the Rhine plateau 
is striking. On the left are the imposing rocks of the famous Lorelei, rising 430 ft. 
above the river. At this point the Rhine is about 220 yd. wide and 76 ft. deep. ‘The 
river has been regulated here, so that the reefs at the foot of the Lorelei are no longer a 
danger to navigation. 





rlate 18. The Rhine at Bacharach (looking upstream) 
Bacharach lies on the left bank of the Rhine; opposite rise the Taunus mountains. 


The district has been famous for its wines for many centuries; a hill-slope vineyard 
is in the foreground. 











Plate 19. ‘The Mosel valley near Bullay 


The Mosel flows east-north-eastwards to its confluence with the Rhine, and is 
characterized by a number of great meanders. One of the most striking is above Bullay ; 
the river is flowing away from the camera on the left and towards it on the right, having 
swung right round the Barl, a wooded hill rising to 928 ft. Between the two reaches 
of the river is a narrow ridge, on which stands the Hotel Marienburg. 











Plate 20. Berncastel on the Mosel (looking upstream) 


The Mosel valley is hemmed in by wooded slopes ; those in this view form part of the 
Hunsriick. The river is practically useless for navigation owing to the swiftness of the 


current and the meandering channel. 
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side of the river provides very little room for cultivation, but strips 
of water meadow are used for pasture. Where side streams join 
the Rhine, as at Koblenz, and below Ems on the Lahn, there is a 
considerable extent of sands and clays, in addition to river alluvium. 
These form the basins of Maifeld and Neuwied. 

Koblenz dominates the centre of the gorge, owing to its importance 
as a route centre, where the Mosel joins the Rhine, almost opposite 
the confluence with the Lahn. Its strategic site has been recognized 
from Roman times throughout the centuries. Apart from the 
volcanic Siebengebirge, the finest Rhineland scenery associated 
with the gorge begins above Koblenz. Downstream, however, the 
valley widens, and wooded islands and sandbanks appear in the 
river. 


(2) The Mosel Valley from Trier to Koblenz (Plates 19-21) 


The Mosel-Lahn trough, cutting the axis of the Rhine gorge 
at right angles, is a major structural feature of the Rhine highlands. 
The Mosel, like the Lahn, has eroded its valley into a series of 
terraces, fragments of which remain, notably in the Moselberge 
and Voreifel, and against the lowest of which the river impinges as it 
cuts its gorge more and more deeply (Plate 19). ‘The most attractive 
scenic features of the gorge are the great incised meanders; on 
their inner bends are bevelled spurs and terraces flat enough for 
cultivation or orchards, with vineyards on the steep, sunny slopes 
(Plate 20). Above about 1,000 ft., however, the forest covers the 
plateau summit. There is a negligible amount of traffic on the 
Mosel, in contrast with the Rhine gorge; this is partly owing to 
the ‘ bottle neck ’ character of the valley, but more particularly due 
to the strong current and to the meandering channel ; unlike almost 
every other major German waterway, the Mosel has not been 
regularized. | 

Trier is the regional focus of the lower Mosel valley. ‘The Saar 
joins the main stream a few miles above the town, and, to the west, 
the Mosel gorge widens out in the Trier ° bay’ into a continuation 
of the limestone scarpland country of Lorraine and Luxemburg. 
Here the open, pastoral landscape is combined with considerable 
areas under cultivation. 


(3) The Lahn Valley (Plate 22) 


Like the Mosel, the course of the Lahn is mainly across resistant 
slates and quartzites of Devonian age. It rises on the southern 
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slopes of the Rothaar Gebirge, thence it flows south to Wetzlar, 
where it is joined by the Dill from the north-west. The town of 
Limburg, half-way between this point and the Rhine confluence, 
is the regional centre of the Lahn valley. Below Limburg begins 
the gorge of the Lahn; its scenery is very similar to that of the 
Mosel. ‘The Lahn meanders constantly over the narrow valley, 
the swings being closely followed by the railway line from Giessen 
to Niederlahnstein, with tunnels at frequent intervals. 


THE Lower RHINE PLAIN 


Below Bonn, the Rhine enters a region formerly occupied by 
the sea, and now a flat, featureless plain. Its monotonous surface 
is relieved by low morainic hills, which rise to 250 ft. above the 
plain in the neighbourhood of Xanten and Kalcar. Apart from the 
Tertiary sands and clays. of the Kéln ‘bay’ and the important 
lignite deposits of the Ville, the lower Rhine plain is composed 
mainly of river alluvium, with gravels forming terraces on either 
side of the flood plain, and with glacial gravels and outwash material 
appearing towards the Dutch frontier, together with peat fenland. 
The meanders of the lower Rhine are developed in the heavy 
alluvial clays of the flood plain. ‘The river was regularized during 
the nineteenth century, both to protect the cultivated land and to 
improve navigation. 

The whole plain may be conveniently described in two sections, 
(1) the Kéln ‘ bay’, a re-entrant of lowland into the Middle Rhine 
highlands, and (2) the plain proper, which is continuous with the 
Rhine deltaic region in the Netherlands. 


(1) The Kéln * Bay’ 


The margins of the K6ln ‘ bay ’ are defined by lines of subsidence, 
parallel with the Rhine trench. Terraces of gravels and sand mark 
the descent to the Rhine plain; the higher stands at 400 ft.-at 
Bonn, and the lower at 130 ft. ‘These dry gravel surfaces provide 
the main settlement sites above the former marshes of the flood © 
plain, and in places the soils benefit from the occurrence of loess. 
In contrast, the sandy tracts carry woodland or heath, for example, 
the Golzheim Heath north of Diisseldorf. But the focus of the 
whole region is, of course, K6ln, with its four bridges (two road, two 
railway) over the Rhine, which is 650 yd. wide at this point. The 
country around Koln is thickly settled and has been much developed 
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in connection with the working of the lignite field of the Ville 
within the present century. The deposit of ‘ brown coal’ varies 
generally between 100 and 130 ft. in thickness, though in places the 
bed is thicker. ‘The lignite is marketed either as briquettes or is 
sold to the Kéin power stations for the generation of electricity 
at thermal plants. 


(2) The Rhine Plain below Duisburg-Ruhrort 


Below the industrial zone of the Ruhr-Emscher valleys, the 
Rhine winds over a wide, flat, and rather featureless plain, 5 miles 
wide at Xanten, increasing to 15 miles at the Dutch frontier. Water 
meadows extend on both sides of the river and its tributaries, 
such as the Ijssel; the scenery closely resembles the Dutch polder 
landscape. ‘The Rhine is confined between high banks, reinforced 
against the risk of flooding. It swings west below Wesel and 
crosses the Dutch frontier between Emmerich and Nijmegen. 


For Bibliographical Note, see p. 13. 


Chapter III 
SOUTHERN GERMANY : 


General Features : Bavarian Alps: Bavarian Foreland: Swabian and Franconian 
Jura, and Ries Basin: Neckar Scarplands: Main Basin: Western Borders of 
Bohemia. 


GENERAL FEATURES 


It is difficult to define southern Germany in terms of any clearly-cut 
physical features. The whole area comp ises a mosaic of very 
varied subdivisions that are inter-related in a most confused manner. 
But, structurally speaking, these varied elements fall into three 
main groups—alpine ranges in the south, worn down ancient 
highlands on the eastern and western borders, and scarpland 
country, drained by the Neckar, Main and Danube, in the centre. 

The drainage system is complicated because southern Germany 
is crossed by a continental water-parting; the long east bank 
tributaries of the Rhine (the Neckar and Main) are separated from 
the Danube headstreams only by indeterminate watersheds. In 
the extreme south-east, for example, the headstreams of the Danube 
and Neckar rise little more than four miles apart, while in the 
north-east the Main rises near to the Naab, a north bank tributary 
of the Danube. 

As a result of the high relief, the poor soils and rigorous winters, 
the whole area is thinly populated, except of course for the few 
large towns. ‘There are considerable extents of forest, of marsh, 
and of pasture, although where loess or marls occur, the soil is 
fertile, and vines, hops and cereals are cultivated. The large 
towns were nearly all the capitals of the various political divisions 
and have long been centres of communication; for centuries, 
routes have threaded this region between northern Germany and 
the Mediterranean and between Austria and the Rhineland. Some 
of these towns, notably Munich, Stuttgart, Augsburg and 
Nuremberg, have also become great manufacturing centres. 

Southern Germany may conveniently be divided into the follow- 
ing regions (Fig. 14): 

(a) ‘The Bavarian Alps 
(6) The Bavarian Foreland 


(c) The Swabian and Franconian Jura, and the Ries Basin 
(d) The Neckar Scarplands 
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Block diagram of the north-western Rhine Highlands, showing the Eifel and the Ardenne, and the incised valleys of the 
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(e) The Main basin : 

(1) Main-Naab corridor 

(2) Main Scarplands 

(3) Lower Main Plain : 
(f) ‘The western borders of Bohemia : 

(1) Bavarian Forest 

(2) Bohemian Forest 

(3) Fichtel Gebirge 


THE BAVARIAN ALPS 


The Bavarian Alps are part of the outer ranges of the Alps, and 
they are separated from the High Alps by the deep valley of the 
Inn. ‘They are, in fact, the outermost ripples of the Alpine folds 
and thrusts, which die away against the Bavarian Foreland. The 
ridges extend from the Boden See (Lake Constance) in the west 
to Salzburg in the east. The western section as far as the Lech 
valley is known as the Allgau Alps, the central section as the 
Bavarian Alps proper, and the small eastern group round 
Berchtesgaden as the Salzburg Alps. The frontier between 
Germany and the Austrian Tirol more or less follows the crest- 
line of the main ridge, which has a general elevation of about 
6—7,000 ft., although many peaks rise to over 8,000 ft. ; the Zugspitze 
(9,720 ft.) is the highest point in Germany. ‘The highest parts of 
the ranges rise above the permanent snow-line at about 8,000 ft. 
While there are a few small permanent snow-fields, there is not a 
sufficient accumulation of snow for glaciers to form, with the 
exception of small ones on the western side of the Madele Gabel 
and near the Zugspitze. ‘The winter snowfall is, however, heavy, 
and avalanches are common (Plates 23, 24, 105). 

In this part of the. Pre-Alps, limestones of both Triassic and 
Jurassic age were involved in the mid-Tertiary folding. ‘These 
relatively resistant rocks form the ribs, as it were, of the mountain 
system, while more easily eroded rocks, such as clays (Lias) and 
marls (Keuper), lie between. The limestone mountains are noted 
for their striking scenery. Bold rocky peaks of hard dolomite 
limestone, carved by the action of ice and of other weathering 
agents such as frost, snow and running water, rise from the ridges. 
In places, precipitous walls, several hundred feet high, form the 
sides of the valleys; examples are the Wettersteinwand near 
Garmisch-Partenkirchen, and the north face of the Watzmann, 
which hems in the head of the valley in which lies Berchtesgaden. 
The gentler slopes are mantled with rock débris, worn from the 
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peaks above; this material often partially fills the glacial hollows 
or cirques which notch the crest-lines. ‘The main valleys, such 
as the Lech and Isar, have been over-deepened by the former large 
glaciers of the Ice Age, and the side streams drop over steep ledges to 
reach the main valleys 

To the north of the main ranges there are a number of lower 
ridges, which gradually decrease in height towards the Bavarian 
Foreland tothe north. ‘These foothills consist mainly of Cretaceous 
and Tertiary rocks. The former may be traced from the Swiss 
frontier, through the Bregenzerwald to the west of Oberstdorf, 
where there are some quite high peaks, such as the Hohe Ifen 
(7,316 ft.), and the irregular plateau country known as Gottesacker. 
To the east, the Cretaceous rocks peter out, to be replaced by 
conglomerates known as Flysch. ‘This easily weathered, crumbly 
rock accounts for the line of flat-topped hills at the foot of the main 
Pre-Alpine ranges ; a prominent example is the Hohe Trauchberg 
(3,471 ft.), east of Fiissen. It disappears temporarily south of the 
Chiem See, but gives rise to flat-topped foothill country in the 
neighbourhood of Traunstein farther east. Other Tertiary rocks, 
such as conglomerates (known as Nagelfluh) and sandstone (Molasse), 
_ also form low irregular ridges, rising to about 3,000 ft. (Figs. 15, 16). 

A number of rivers rise in the Pre-Alps and flow northward 
across the Bavarian Foreland to join the Danube (see pp. 43-4). ‘The 
largest, the Lech, rises well to the south of the Bavarian Alps in 
the Vorarlberg district of Austria. Its course is conspicuous for 
the alternation of gorges and basins. ‘The gorges occur where the 
river is cutting across beds of resistant limestone, but the valley 
widens out again where the river flows over softer rocks such as 
clays and marls, as at Reutte. A few miles to the north of Fussen, 
the Lech cuts a miniature gorge in the sandstone rocks. The Vils, 
a left bank tributary of the Lech, exhibits the same features, its 
broad, trough-like valley hemmed in by ridges to north and south, 
contrasting with its gorge cut in limestone south of Pfronten. All 
these streams have a characteristically alpine regime, for in spring 
they are swollen with water derived from melting snow, and they 
then flood wide areas; but in summer these torrents shrink to 
shallow, winding and braided channels. ‘The great banks of shingle 
and gravel lying in the bed of the Lech represent material brought 
down the river when in spate. 

The Alps in the vicinity of Fiissen are also noted for a number 
of small beautiful lakes (Plate 25). Some of these, such as the 
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Alpsee and Schwansee, lie embedded in deep but hidden valleys, 
close to the fantastic castles of Neuschwanstein and Hohenschwan- 
gau. Others are held up between morainic dumps along the edge 
of the foreland and the rising line of the Alps to the south 
(Plate 25). These include the Hopfen, Weissen and Bannwald 
lakes, all of which are slowly silting up, and the long ‘ finger-lake ’ 
of the Kénigsee, near Berchtesgaden. 

Numerous small villages lie on the foothill terraces where the 
main rivers leave the mountains, and others occur farther up the 
valleys, almost at the foot of the ridges. The latter include Fiissen, 
Garmisch-Partenkirchen, Oberammergau and Berchtesgaden, and 
because of their striking mountain setting are popular resorts both 
in summer and in winter. At Garmisch the winter Olympic Games 
took place in 1936, while Oberammergau has been associated for 
four centuries with the famous Passion Play. 


THE BAVARIAN FORELAND 


The Bavarian Foreland is a clearly defined region lying to the 
north of the Bavarian Alps. It comprises a considerable area 
(Fig. 14); its east-west extent is about 200 miles, and its greatest 
width, from Regensburg on the Danube to Rosenheim on the Inn, 
is eighty miles, although in the west it shrinks to less than forty 
miles between the Swabian Jura and the Boden See (Lake 
Constance). The whole region slopes gently northwards from the 
Alpine foothills, where it is about 3,000 ft. high, to the Danube 
valley at about 1,000 ft. (Plates 25, 26). 

The Foreland forms a structural depression between the folded 
Alpine ranges and the resistant blocks of central Germany. ‘This 
great hollow was filled in during Tertiary times by sands and clays, 
worn away from the Alps and carried down by rivers ; this material 
has been compacted in course of time to form sandstone, known as 
Molasse. ‘This sandstone, therefore, forms the underlying rock of 
the whole Foreland, and it appears on the surface for a considerable 
area to the north-east of Munich. The numerous rivers which 
flow north-eastwards to the Danube have furrowed this area of 
sandstone, leaving low whale-backed hills between the valleys. 
Other Tertiary material includes conglomerates, such as Nagelfluh, 
which also give rise to local ridges. Otherwise the varied relief 
of the Foreland results from the deposition of glacial drift, which 
covers the whole region except where the sandstone outcrops in 
the north-east. This drift material was brought down by the 





Plate 23. ‘The Bavarian Alps 


A view from near Garmisch of the Wetterstein Alps—on the left the Alpspitze (8,626 ft.), 


in the centre background the Zugspitze (9,720 ft.), and on the right the Waxensteine 
(7,428 ft.). 








Plate 24. The Herzogstand 


This mountain, rising to 5,680 ft., lies north of the main frontier ranges of the Bavarian 
Alps. On the left is the Kochel See, on the right the Walchen See. In the left foreground 
is a narrow limestone ridge, the Heimgartengrat. 





Plate 25. ‘The Weissen See 


The Weissen See is one of the numerous small lakes lying on the Foreland at the foot 
of the Bavarian Alps, and held up by moraines to the north (left). In the middle distance 


is Fiissen and the river Lech, which cuts through the Allgau Alps, seen in the background, 
in a series of deep gorges. 





Plate 26. ‘The Bavarian Foreland 


An aerial view of Gronenbach, situated near the banks of the Iller, of the gently undulating, 
drift-covered Foreland, and of the distant Allgau Alps. Woods cover the long morainic 
hills, but elsewhere the land is utilized for pasture and cultivation. 
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valley glaciers and their meltwater streams during the Ice Age. 
The varied structural and soil pattern of the Foreland may best 
be described in relation to the deposition of the drift (Fig. 16). 

During the Quaternary Ice Age, the Alpine tributaries of the 
Danube all contained glaciers in their valleys, and these extended 
for varying distances over the Foreland (Fig. 3). As they halted 
in their retreat southward, material worn by the ice was piled up 
at the end and along the sides of the glaciers, forming great 
morainic ridges which today characterize the Foreland. In the 
west, these occur in a series of festoons around the Boden See. 

In the western part of the Foreland, the moraines are generally 
parallel and lie fairly close to the line of the pre-Alps. East of the 
river Lech, the great valley glaciers of the central Bavarian Alps 
formerly spread northwards for a considerable distance, and lines 
of moraines extend as far north as Munich. The ridges lie parallel 
to the Lech, forming hills some 3-500 ft. high. ‘The moraine belt 
continues eastwards as far as the Salzach valley on the Austrian 
frontier. 

Another characteristic feature resulting from the Ice Age is the 
occurrence of numerous small hump-backed ridges of boulder clay, 
known as drumlins; these hills are oval in shape, with their long 
axes pointing northwards. Between the drumlins and the moraines 
the land is usually flat and ill-drained. Peat bogs, marshes and 
lakes abound. Most of the lakes are dammed back by moraines, 
such as the Kochel See north-east of Oberammergau. The teneed 
lakes, notably the Ammer See and the Wiirm See to the south-west 
of Munich, and the Chiem See farther east, lie in hollows in the 
glacial deposits and are surrounded by morainic hills. In the 
vicinity of these, peat bogs occur, marking the former extent of 
the lakes, and in the Loisach valley below the Kochel See is an 
extensive swamp, the Murnau Moos. Scattered widely over the 
Foreland are rocks and boulders carried from the Alps Py the 
action of ice or meltwater. 

In front of the moraines, gravelly and sandy material was orcad 
over the Foreland by streams fed by melting glaciers. ‘The gravels 
were laid down in fairly thick sheets, forming low plateaux, such 
as occur between the Iller and the Lech. Still farther to the north, 
the gravels are found at lower levels, forming local plains, such as 
that of which Munich is the centre. Gravel terraces may also be 
traced fringing the wide band of alluvium along the main river 
valleys. Below these terraces, near the rivers themselves, are 
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widespread tracts of marsh and peat bog. One such notorious 
marsh is the Dachau Moos to the north-west of Munich. ‘There 
are also considerable tracts of heath and of forest. | 

In addition to the deposits laid down by the action of ice and 
of running water, there are also areas of loess. This light, porous, 
sandy material was carried to this part of Central Europe by wind, 
probably in inter- and post-glacial times. Loess occurs to the north 
of the main belt of moraines and is especially important in the 
Danube valley. It also forms a capping on some of the older 
moraines. ‘The loess has weathered into some of the best soil of 
the Foreland, especially where it combines with clay to form a 
rich, easily worked loam. One such region occurs to the north- 
east of the Danube, at the foot of the Bavarian Forest, where the 
loess gives rise to an open strip of country, known as the Dungau, 
between Straubing and Vilshofen. 

The greater proportion of arable land near the Danube, in con- 
trast with the predominantly pastoral Foreland in the vicinity 
of the Alps, may be explained by the fact that, apart from the loess, 
the soils of the Foreland are poor. Further, the winter climate is 
cold and wet, as a result of the elevation and of the northward 
slope, so that agriculture is restricted to hardy crops. ‘The whole 
Foreland is primarily rural, but there are two large towns—Munich, 
the capital of Bavaria, a great industrial centre and the fourth city 
of the Reich, and Augsburg, a route centre at the confluence of the 
rivers Lech and Wertach. 


The River Danube (Plates 27, 28, 32) 


The Bavarian Foreland is bounded more or less on the north by 
the Danube. The river falls steadily from an altitude of 1,800 ft. 
at Scheer, where it leaves the limestone country of the Swabian 
Jura (see p. 45), to goo ft. at Passau on the Austrian frontier, a 
distance of over 200 miles. Sometimes the river cuts gorges in the 
limestones of the Jura or the granites of the Bavarian Forest, at 
other times its valley widens and forms broad swampy basins. The 
most fertile part.of the valley is the loess-covered terraces at the 
foot of the Bavarian Forest, known as the Dungau. 

Its northern tributaries are short, with the exception of the 
Altmihl, whose valley cuts right across the Franconian Jura, and 
of the Regen and its tributary the Naab, which drain the southern 
part of the corridor between the Jura and the Fichtel Gebirge (see 
p. 53). The numerous Alpine tributaries flow diagonally across 
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the Foreland ; the largest are the Iller, Lech, Isar and Inn. They 
are all swift-flowing and of irregular volume; their period of 
maximum flow is in early summer, when the rate of snow melting 
in the mountains is most rapid. As a result, the Danube, for 
example, floods extensively in summer. Wide tracts of marsh and 
strips of alluvial meadow border the main river and its Alpine 
tributaries. Between Ulm and Donauwérth there is a strip of 
marsh known as the Donau Ried, and lower down the valley, near 
Ingolstadt, lies another extensive marsh, the Donau Moos (Fig. 17). 
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Fig. 17. The Donau Ried region in the Danube valley above Donauwé6rth 


Based on Krebs, N., ‘ Der Stidwesten ’ (Berlin, 1931), in the series Landeskunde 
von Deutschland. 

The ‘ Ried’ consists of marshland, now partly reclaimed. D=Donauwérth. 

1. Jurassic Limestone; 2. Foreland terraces ; 3. ‘Ried’; 4. Loess; 5. Alluvium. 


THE SWABIAN AND FRANCONIAN JURA 


The Jurassic scarplands of southern Germany form a crescentic 
belt of plateau country, dividing the Neckar and Main drainage 
from that of the Danube. The Swabian Jura (Schwabischer Alb) 
extend in a broad sweep from south-west to north-east between the 
Rhine valley at Schaffhausen and the Ries depression, a distance 
of some 125 miles. The Franconian Jura (Frankischer Alb) swing 
in a great crescent between the Ries depression and the Main 





Plate 27. ‘The Danube at Regensburg (Ratisbon) 


A general view of the confluence town, where the Regen (Raab) flows into the Danube 
from the north. 





Plate 28. [The Danube—Inn confluence at Passau 


Passau lies mainly on a rocky tongue of land between the rivers Danube and Inn 
(foreground). The latter is 315 yd. wide at this point, some 55 yd. wider than the 
Danube, and is a much more strongly flowing river. A third river, the Ilz, also flows 
in from the north; its mouth can be seen in the right foreground. 





Plate 29. ‘The Swabjan Jura near Mossingen 


The Jura has here been eroded into a number of small isolated eminences ; in the fore- 
ground is the Kornbuhl (2,910 ft.), directly behind it is the K6bele (2,952 ft.), and to the 
left the Monkberg (2,903 ft.). The contrast between the wooded or heather-covered 
slopes of the Alb and the well-cultivated lower lands is most striking. Inthe‘ dry-valley ’ 
between the Koébele and the Monkberg is Salmendingen, behind that, Mossingen. 





Plate 30. The Swabian Jura near Geislingen 


This view, looking north-westwards across the edge of the Swabian Jura, shows the 
beech-clad limestone escarpment and the level plateau. Numerous isolated eminences 
rise up in front of the escarpment, such as the Weigoldsberg (centre). On the left is the 
river Fils, which, after flowing north-eastwards along the foot of the Jura, turns abruptly 


West to join the Neckar. 
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valley for about 100 miles. A small detached portion of the 
Franconian Jura lies north of the Main, which has cut right through 
the ridge. | 

This predominantly limestone country presents a steep scarp edge 
to the north-west and west, overlooking the basins of the Neckar 
and the Regnitz, a left bank tributary of the Main (Fig. 18). 
Although the hard white limestone scarp sometimes attains a 
height of a thousand feet or so above the plain, it has been con- 
siderably fretted by erosion. Deep, although often streamless, 
gorges dissecting the scarp separate steep conical hills which 
dominate the crest and often provide sites for castles; a notable 
example is the castle of Hohenzollern, which stands on an isolated 
wooded eminence rising to 2,085 ft. (Plate 31). The scarp face is 
higher and more continuous in the Swabian than in the Franconian 
Jura. In the former uplands, the crest line attains a general 
altitude of 2,000 ft., reaching its highest point in the Lemberg 
(3,330 ft.). ‘The scarp of the Franconian Jura is lower, maintaining 
a general altitude of under 1,500 ft., while its highest point is the 
isolated peak of the Hesselberg (2,260 ft.) (Plates 29, 20) 32). 

In contrast to the steep scarp face, the south-eastern and eastern 
slope towards the Danube valley is much more gentle, and forms 
an irregular plateau about 1,000 ft. high and some 20-25 miles 
wide. ‘he surface is tabular, and is broken by a number of narrow, 
deeply cut valleys. Here are many features typical of all limestone 
areas. Owing to the soluble nature of the limestone surface, there 
are few surface streams, and these after a short distance often plunge 
down swallow-holes and continue as subterranean rivers, to emerge 
lower down as springs. Caves and grottoes with formations of 
stalactites are common, notably near Solnhofen in the Altmihl 
valley. ‘The soils, weathered from the limestones, are generally 
thin and stony, and on the highest parts of the plateau are covered 
with moorland and in places with forest. This bleak windswept 
plateau is used mainly for pastoral farming, and settlement is 
concentrated wheie there are residual patches of sand and clay, 
and at the spring-line on the valley sides. 

The lower eastern slopes of the plateau are in places covered 
with a layer of sands and marls, and these soils are also enriched 
by lime washed down from the higher parts. Further, these slopes 
are extensively mantled by loess, which forms tractable loamy soils. 
The pasture lands of the high plateau, therefore, give way to arable 
farming on the gentler slopes to the east. 
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An interesting and unusual feature of this limestone country is 
the occurrence of small local patches of volcanic rocks. A number 
of volcanic outbursts of ‘Tertiary age occurred within the Swabian 
Jura, and now form local eminences such as the R6merstein 
(2,900 ft.) and the Randecker Maar (2,405 ft.), the crater of which 
may still be traced. 
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Fig. 18. The scarplands of the Neckar and Main Basins 


Based on Gradmann, R., Siiddeutschland, Band I, Tafel 3 (Stuttgart, 1931). 
The thick lines indicate the high limestone scarps of the Swabian and Fran- 
conian Jura, the thin lines the lower sandstone (Keuper) scarps. 


The Ries Basin 

The Ries basin is a depression, some fifteen miles wide, between 
the Jura of Swabia and of Franconia. It is sometimes known as 
the Nérdlingen ‘ Gate’, from the town of that name lying to the 
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south-west of the basin, on the routes from the Main valley to 
Upper Bavaria. The basin appears to owe its existence to volcanic 
activity, traces of which still appear in the hot springs which break 
out on its margin. Limestones and granitic rocks occur round the 
rim; these steep slopes are thickly wooded and contrast sharply 
with the undulating floor of the basin, which is intensively culti- 
vated. The soils, weathered from a variety of rocks, are very 
productive, and the density of rural population is much higher 
than on the surrounding uplands. Moreover, this Ries basin has 
played the role of a corridor for centuries, hence the growth of 
such centres as Noérdlingen. This gap between the Swabian and 
Franconian Jura is drained by the Wornitz, a stream which, like 
the Altmiihl, rises to the north-west of the Jura, and meanders 
across the scarpland from Dinkelsbiihl to Donauwé6rth, where it 
joins the Danube. 


THE NECKAR SCARPLANDS 


The country drained by the Neckar lies between the Black Forest 
and the Swabian Jura at a height of about 1,000 ft. The head- 
streams of the river rise east of the Black Forest in the plateau of 
the Baar, which forms a water-divide between the Neckar and 
Danube; their headstreams are less than four miles apart. The 
Neckar flows northwards in a highly meandering manner through 
the undulating country of the Upper Gau (Fig. 18). Stuttgart lies 
in a side valley a few miles from the main river, and is the principal 
town of south-western Germany. Pleasantly situated in an amphi- 
theatre of hills, it is important as an administrative and industrial 
centre and as a railway junction. Farther north the Neckar 
receives its main left bank tributary, the Enz (which drains the 
Stréhgau and the eastern Black Forest), and a number of right 
bank tributaries from the Franconian Jura, notably the Jagst. 
Heilbronn, above the Jagst confluence, marks the limit of barge 
navigation on the Neckar. 

The river continues north-westwards to enter the sandstone 
country of the southern Odenwald below Neckarelz (see p. 24). 
This last section of the Neckar is the most spectacular, for the 
river has eroded a remarkable gorge in the resistant rocks, and at 
the same time has maintained its meandering course. Remnants of 
river terraces provide a route for the road and railway which follow 
the windings of the river, and also provide the sites for settlement. 
At the western end of the gorge stands Heidelberg, with its red 
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sandstone castle dominating the river as it enters the upper Rhine 
plain, en route for Mannheim (Plate 34). Here the landscape 
is flat and monotonous, for the river flows over a level alluvial 
plain. ‘The meadows of the flood plain extend down to the Rhine 
at Mannheim, cultivated land being restricted to the higher and 
better drained terraces. There is no settlement of importance 
between Heidelberg, the strategic site, and the modern river port 
of Mannheim; and the intervening countryside assumes a rural 
aspect. 

The basin of the Neckar consists of rocks of varying degrees of 
hardness, and the general character is that of scarp and vale 
_country, the counterpart of Lorraine west of the Rhine valley. 
The western margins of the basin consist of sandstones (Bunter), 
which form the infertile forested uplands of the Black Forest, 
Spessart and Odenwald (see pp. 22-4); the eastern margins are 
formed by the limestone Jura. Between them, four main types of 
rock succeed each other from west to east—limestone, marls, 
sandstone and clay. 

The limestone region (Muschelkalk) covers a considerable area 
in the Baar, Upper Gau and Stréhgau, and also extends widely 
over the Neckar-Main watershed. This limestone landscape is’ 
open, with gentle undulations; the surface is dry and the soils 
are stony, so that the land remains under pasture. Where, how- 
ever, there is a superficial covering of loess, rich, loamy soils occur 
and cultivation prevails; hops, cereals and grapes are all grown. 
East of the limestone region lies an area of marls (Keuper) and 
sandstones. ‘The sandstone forms low scarps, known locally as 
the Berge (Fig. 18); prominent examples are the Lowenstein 
Berge, whose steep north-western slope overlooks the Neckar near 
Heilbronn, and the Franconian Heights, from which streams flow 
to the Neckar, Main and even via the Altmiihl to the Danube. 
The scarp has a most discontinuous and uneven front, especially in 
the south-west of Swabia, where it is so irregular that it is often 
difficult to distinguish it on the ground. In places, the scarp reaches 
600 ft. above the plain, but it is usually less than half that height. 
These hills have a thin, sterile soil covering and are closely wooded 
with pines. They contrast with the closely farmed marl country. 
Damp soils and a high water table correspond with a region which 
is primarily devoted to stock rearing. Along the banks of the 
rivers there are strips of excellent water-meadow, with vineyards 
and hop gardens on the slopes. 





Plate 31. ‘The Hohenzollern Castle, near Hochingen 


The Hohenzollern Castle is situated on a wooded eminence 2,800 ft. above sea level, 
west of the main escarpment of the Jura. 











































































































Plate 32. ‘The Danube Gorge 


The river Danube cuts through the Swabian Jura in a steep-sided limestone gorge. Ona 
prominent eminence on the left can be seen the castle of Werenwaag at a height of 2,535 ft. 
above sea-level, with the hamlet of Langenbrunn on the river banks below. 





Plate 33. ‘The upper Neckar basin near Bonndorf 


A view of the gently undulating country to the east of the Black Forest. Much of this 
limestone country of the Baar is under cultivation. 





Plate 34. The river Neckar at Heidelberg 


Heidelberg is situated on the left (south) bank of the Neckar, at the point where the 
river leaves the gorge which it has cut through the Odenwald and enters the Rhine plain. 


‘The wooded slopes on the right rise to the Heilenberg (1,445 ft.), a prominent summit 
of the Odenwald. 
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There is a narrow lowland belt of clay (Lias) along the foot of the 
limestone escarpment of the Jura, widening in the neighbourhood 
of Stuttgart. It forms fertile and well cultivated soils, growing 
vines, wheat, tobacco and hops. Villages are situated at the spring- 
line, where the impervious clay underlies the limestone of the Jura. 


THE MAIN BASIN 


The river Main flows westward across the complex upland region 
of south-central Germany. Its headstreams rise in the Fichtel 
Gebirge (see p. 53), and the river flows northward through a low 
‘corridor ’ between these mountains on the east and the Franconian 
Jura on the west. ‘The river then enters a broad region of scarp 
ridges and valleys, across which it describes a series of great loops 
in the form of a broad ‘W’; the two chief towns in this basin 
are Schweinfurt and Wiirzburg. It receives many large tributaries, 
flowing both from the north (notably the Saale), and from the 
south ; the largest of the southern streams is the Regnitz, which 
flows northwards along the foot of the Franconian Jura. Beyond 
the scarplands of the middle basin, it continues westward through 
a sandstone defile between the Spessart and the Odenwald (see 
p. 24). Below this section, the river enters its lower plain, where 
it receives the Kinzig, and continues past Frankfurt-am-Main to 
enter the Rhine at Mainz. 

The basin may be most conveniently described in three sections— 
(1) the Main-Naab ‘ corridor ’, (2) the Main scarplands, and (3) the 
lower Main plain. The gorge section, which separates (2) and (3), 
is described on p. 24. 


(1) The Main-Naab ‘ Corridor ’ 


This long narrow depression, between the Fichtel Gebirge on 
the east and the Franconian Jura on the west, forms a divide 
between the headstreams of the Main and of the Naab ; the latter 
flows south to the Danube. The ‘ corridor’ is floored mainly with 
heavy soils derived from clays and marls, and there is also much 
glacial drift. These heavy soils, combined with the considerable 
rainfall and the elevation (most of the corridor is over 1,300 ft.), 
produce a landscape either forested or pastoral. The chief centre 
of this district is Bayreuth, on the White (Weisse) Main, at the 
northern foot of the Franconian Jura; it is world famous for its 
musical festival. 
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(2) The Main Scarplands (Plates 35, 36) 

Like the Neckar, the greater part of the Main basin consists of 
scarpland country ; low but steep ridges alternate with vales. Here 
again is the same contrast between the clays, sandstones, marls and 
limestones, which occur in succession from east to west. 

After the Main leaves the Franconian Jura, it crosses a narrow 
strip of clay (Lias) ; this is extremely fertile, but covers a relatively 
small area. | 

Most of the eastern part of the basin consists of sandstones and 
of marls (Keuper). The former give rise to lines of wooded heights 
terminating in a north-west facing scarp. These hills are known 
locally as the Franconian Heights and the Steigerwald; their 
highest point is the Hohen Landsberg (1,634 ft.). To the north, 
they are continued in the Hassberg and Coburg Hills, which rise 
to over 1,500 ft. A large number of streams rise on the long, gentle 
eastern slope of this sandstone scarpland, and they flow towards the 
Regnitz, a left bank tributary of the Main, which it joins below 
Bamberg. These ridges are covered with sterile sandy soils, and are 
thickly wooded with pine and beech. The loam soils derived from 
the marls and from loess are partly under cultivation, but there 
remain extensive badly drained tracts, especially to the north-west 
of Nuremberg. 

West of Schweinfurt the Main basin consists of limestone 
(Muschelkalk), which extends as far as the sandstone uplands of 
the Odenwald and the Spessart (see pp. 23-4) ; it is known generally 
as the Lower Franconian Plateau. Owing to the resistant character 
of the limestone, the Main has incised a flat-floored valley which in 
places is more than 600 ft. below the plateau surface. These steep 
slopes are broken by terraces; where they face south and are 
covered with loamy soils derived from loess, vines, hops and cereals 
are grown, as in the neighbourhood of Wiirzburg in the centre of 
the basin. Water-meadows extend along the river banks. ‘The 
limestone surface of the plateau does not as a rule weather down 
into very productive soils, although it provides good pastureland, 
and the waterless nature of the country has resulted in sparse 
settlement. 


(3) The Lower Main Plain (Plates 37, 38) 

After the Main leaves the sandstone uplands near Aschaffenburg, - 
it flows across a depression which is structurally a continuation of 
the Rhine Rift Valley (Fig. 9). To the north, the ‘Taunus rise steeply 
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Plate 35. The river Main at Wurzburg 
The river flows some 500 ft. below the plateau of the Middle Main Basin. 
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Plate 36. ‘The Main valley near Urphar 


At Urphar, to the east of Wertheim, the Main has cut a deep meander 
plateau. The river is flowing westwards (left to right). 








in the sandstone 








Plate 27. “Whe Mhcneau 


The view shows the small town of Oestrich, situated in the Rheingau, the famous wine- 
producing district along the southern slopes of the Taunus. 


con “ 
Plate 38. ‘The Lower Main Plain 


‘The junction of the Autobahnen from Mannheim to Frankfurt-am-Main and to Munich. 
In the background are the wooded slopes of the Taunus. 
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from the terraced country of the Rheingau. Loess and loam soils 
form the basis of intensive arable farming, and there is also some 
black earth here, on the rich south-facing terraces. Fruit orchards 
are numerous, and on the slopes of the Taunus the vineyards are 
world famous. As a result, this is a densely populated region. 
Frankfurt-am-Main, a river port as well as a great commercial and 
industrial centre, is the urban focus of this lowest and most pro- 
ductive part of the Main valley. The extension of the Rhine Rift 
Valley depression north-east through the Wetterau and the Fulda 
Gaps (see p. 68) links Frankfurt with the cities of central Germany. 
There is much traffic along the lower Main valley, carried by railway, 
road, and waterway. 


"THE WESTERN BORDERS OF BOHEMIA 


The plateau of Bohemia forms the largest of the old upland blocks 
of the ‘ Mittelgebirge’, the highland masses of central Europe. 
All but the rim of this plateau is in Czechoslovakia. It is a great 
rectangular massif, composed mainly of gneiss, granite and ancient 
crystalline schists, and was raised up bodily as a result of the earth 
movements connected with the formation of the Alps and of the 
Carpathians. The great stresses, however, produced lines of faults, 
along the western, northern and eastern margins. In the west, the 
steep escarpment lies on the German side of the frontier, while to 
the east, in Czechoslovakia, the plateau slopes more gently towards 
the Vltava valley. 

The German margin of the western rim of Bohemia consists of a 
line of fractured and tilted blocks, trending north-west to south-east, 
and mainly composed of granite and gneisses. It is because of the 
thick continuous woodland which covers all these highlands, except 
for the highest summits, that the whole is frequently referred to as 
‘The Forest’ (‘ Der Wald’). ‘The greatest altitudes occur in the 
south in the Bohemian Forest, along which the frontier with Czecho- 
slovakia runs; parallel to this is the lower but scenically similar 
Bavarian Forest. An outlying portion of the Bohemian Forest to 
the north of the Regen valley is the Forest of the Upper Palatinate, 
and farther north still, the complicated highland mass of the Fichtel 
Gebirge. 


(1) The Bavarian Forest (Bayrischer Wald) (Plate 39) 


The Bavarian Forest is a rugged mountain ridge, whose crestline 
trends more or less from north-west to south-east. It is parallel 


4-2 


G2 SOUTHERN GERMANY 


to the higher Bohemian Forest which lies to the east, and is separated 
from it by a long valley ; the two form a double rampart between 
Bavaria and Bohemia. ‘This depression between the two marks a 
line of fracture, and is floored with relatively soft, slaty rocks, which 
have been cut into by the river Regen, a tributary of the Danube. 
The Bavarian Forest consists of a mass of crystalline rock, mainly 
granite and gneiss, and presents a steep edge to the Danube flowing 
along its western base. The highlands have been cut into by 
numerous streams, forming rounded summits rising to about 
3,000 ft. separated by deep valleys. ‘These highlands are densely 
forested, and the few inhabitants depend, apart from the tourist 
industry, on lumbering and on the manufacture of charcoal. 


(2) The Bohemian Forest (Béhmer Wald) (Plates 40, 41) 


The highlands of the Bohemian Forest form the western margin 
of the Bohemian Massif; the Czechoslovakian frontier more or 
less follows the crestline. This rises generally to over 4,000 ft., 
the highest peaks being the Arber (4,780 ft.) (Plate 40) and the 
Rachel (4,765 ft.). The ridge, consisting mainly of granite and 
gneiss, is cut by a number of minor valleys and gorges into a con- 
fusion of rounded and sometimes flat-topped summits. Except on 
these summits, which form open moorland, there is almost complete 
forest cover. A number of small glacial lakes occur, hidden within 
the forest at levels varying between 3,000 and 3,500 ft., for the 
highest part of these mountains experienced local glaciation during 
the Ice Age. 

The river Regen and its tributary, the Cham, which divide the 
- Bohemian Forest proper from its subsidiary, the Forest of the Upper 
Palatinate, forms the only main break in the highland rim of 
Bohemia. This break, known as the Furth Gap, is followed by the 
railway between Ratisbon (Regensburg) and Pilsen in Czechoslavakia. 

That part of the Bohemian Forest which lies north of the river 
Regen is known as the Forest of the Upper Palatinate (Oberpfalzer 
Wald). It also is made of crystalline granites and gneisses, but is 
somewhat lower and less desolate than the southern part of the 
Bohemian Forest, rarely attaining 3,000 ft. It presents the appear- 
ance of an undulating plateau, largely forested, except where the 
timber has been cleared for pasture and for cultivation in the valleys 
and depressions. A number of basins occur at about 1,500 ft., often 
ill-drained, and containing small lakes. These regions form foci of 
rural settlement, and there is some local utilization of kaolin as the 





Plate 39. The Bavarian Forest 
Rehind the village of Lam, on the Weisser (White) Regen, rises the Hohenbogen (3,515 ft.). 





Plate 40. ‘The Bohemian Forest 


The highest peak in the Bohemian Forest is the Arber (4,780 ft.), in the right background. 
The village in the foreground is Bodenmais, on the banks of the Schwarzer (Black) Regen. 





Plate 41. The Arbersee in the Bohemian Forest 


This small lake, 110 ft. deep and some 60 acres in area, lies ata height of 3,000 ft., to the 
south-east of the Arber. 





Plate 42. Warmensteinach in the Fichtel Gebirge 


This village is situated at a height of 2,065 ft. in a sheltered valley among the fir-clad 
hills of the Fichtel Gebirge. 
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basis of a pottery industry. They are, however, scantily populated, 
and the chief centres lie in the corridor between the edge of these 
crystalline highlands and the Jurassic scarplands, notably Bayreuth, 
in the northern Palatinate, and Amberg in the south. 


(3) The Fichtel Gebirge (Plate 42) 


This complex group of highlands lies to the north of the Bohemian 
Forest. lt forms part of the watershed between southern, western 
and central Germany, for the Naab drains southwards to the 
Danube, the White (Weisser) Main westwards to the Rhine, and the 
Saale northwards to the Elbe. Its greatest heights are in the west 
and south-west, where the Schneeberg attains 3,455 ft. and the 
Ochsenkopf 3,360 ft. The core of the highlands consists mainly 
of granite and gneiss, with slates in the north-west. The Fichtel 
Gebirge appear to have been glaciated above 1,500 ft. during the 
Ice Age and lakes occur in the rock basins worn in the granitic 
country by the former small glaciers. Bare rock is exposed on the 
steep, rugged slopes, but much of the region is covered with fir 
forests, as its name suggests. ‘There has been only a limited amount 
of clearance for pasture and cultivation, owing to the remoteness of 
the region and to its inhospitable character. ‘This broken highland 
country is crossed by main routes between the Main basin and 
western Bohemia. 


For Bibliographical Note, see p. 13. 


Chapter IV 


CENTRAL GERMANY 


General Features: The Boérderland: ‘The Coalfields: North-western Scarp- 
lands: Hill Country of Hesse: The Volcanic Uplands: The Harz: Thuringia : 
Northern Margins of Bohemia : Eastern Margins of Bohemia. 


GENERAL FEATURES 


Across central Germany lies a belt of varying width and of con- 
siderable complexity. Between the northern plain and the central 
highlands is a strip of loess-covered lowland, widening at intervals 
into ‘ bays’ which extend southwards; this fertile zone is known 
as the Bérde or Borderland. The central highlands themselves 
consist of masses of old hard rocks, the worn down and uplifted 
remnants of the Hercynian folding (see p. 1). Between them, 
lines of interconnected basins and valleys open passage ways into 
southern Germany. In spite of the forested and infertile highland 
areas, central Germany as a whole is one of the most densely popu- 
lated regions of Europe. An almost uninterrupted belt of varied 
industrial activity stretches from west to east; in medieval times 
this resulted from the mineral wealth found in the mountains and 
from the location of the cities on the routes across Germany; in 
modern times it is largely due to the fact that the major German 
coalfields lie along the northern edge of the highlands. 

The central highlands form a barrier between southern and 
northern Germany, crossed only with difficulty by means of devious 
routes, except for the deep gaps cut by the Fulda in the west, the 
Elbe gorge above Dresden in the centre, and the Oder in the east. 
These highlands form only a minor water-parting, for, of the great 
rivers draining to the North Sea, only the Weser rises on their 
northern slopes, in the hills of Hesse. ‘The Elbe has its source 
on the southern slope of the Riesen Gebirge, while, similarly, the 
Oder rises on the south-eastern slope of the Sudetes, before turning 
north-east to enter the Breslau or Silesian ‘bay’ en route to the 
Baltic slope of the North German Plain. 

The primary highlands of Central Germany mark the southern 
limit of the Scandinavian ice in Central Europe, the rising ground 
checking further progress of the ice southward. Within these 


"PI ‘SI 908 ‘SutqUI}-1I9ALT 0} AdY JOT 

*pfeyleog, AuoxeG—'S ‘ assazyT YsIUsUY— HY ‘ 3Ss9e10,44 UPTUOOULIy— yy 

‘(101d as) ysaagQ—'H {4sa10q ueBuLMYL— yy { ein{ ueruoouesj— [7 
*"(oz61 ‘Ysinquipy) IF ‘oF ‘6 syaaysg ‘svyip saiu1y ay} UO paseq ore sainjeaz [eotsAyd 3], 


AUBUIIAL) [¥1JUIO-JSIM JO SUOISSI puv SaInjeoj [VoIsAYg ‘OI *SIy 






















































































































































































































































































































































































‘FI “SI 99s ‘SuUI}-19AK] 0} AdY 107 

‘(101 *d 99s) 489905 = 5) 

*(oz61 “Yysinquipy) CF yayG ‘sHpIF sary, 94} UO pase o4v soINyeaz [eorsAyd oy, J, 
AUPUIIID) [VIJUIO-jSL9 JO SUOISAI pure saInjeoy [eoIsAyg ‘oz “SLT 




















































































































































































































\ 2 
2° Oh ARO 


8 





GENERAL FEATURES 55 


highlands local ice caps developed, as in the Riesen Gebirge. ‘To 
the north, windborne loess was deposited in inter-glacial times, 
between the limit of the Wiirm ice and the highlands to the south 
(Fig. 3), and this fertile loam also occurs in the ‘Thuringian basin, 
as well as in the ‘ bays’, notably that of which Leipzig is the centre. 

Central Germany may be conveniently divided into the following 
regions ; they are of markedly varying size, and several are further 
subdivided, but each has a certain similarity of features (Figs. 19, 
20): 


(a) 'The Borderland : 
(1) Minster ° Bay ’ 
(2) Borderland of Hanover-Magdeburg 
(3) Saxony-Thuringian ‘ Bay ’ 
(4) Silesian * Bay ’ 
(b) The Coalfields : 
(1) Ruhr-Westphalian 
(2) Upper Silesian 
(3) Saxony 
(4) Lignite fields 


(c) The North-western Scarplands : 
(1) Teutoburger Forest 
(2) Weser Hills 


(d) The Hill Country of Hesse 


(e) The Volcanic Highlands : 
(1) Vogelsberg 
(2) Hohe Rhén 
(3) Wetterau and Fulda Depressions 


(f) The Harz 


(g) Thuringia : 
(1) Thuringian Forest 
(2) Thuringian Basin 
(h) The Northern Margins of Bohemia: 
(1) Vogtland 
(2) Erz Gebirge 
(3) Saxon Switzerland and the Elbe Gorge 
(4) Ober Lausitz 


(¢) The Eastern Margins of Bohemia : 
(1) Iser Gebirge 
(2) Riesen Gebirge 
(3) South-eastern Sudetes 


THE BORDERLAND 


Along the northern edge of the central highlands lies a strip of 
gently sloping fertile country, which extends, with a few local 
interruptions, from the Rhine valley into Silesia. In places, the 
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Borderland or Borde is quite narrow, as is the case north of the 
Weser hills; in others it widens into lowland ‘ bays’ which form 
deep re-entrants: into the highlands. With its characteristic 
covering of loess, it forms one of the most densely populated 
regions in central Europe. Not only is it a fertile agricultural 
area, but it also has a number of large industrial and commercial 
towns. 

Four main divisions of the Bérde may be distinguished ; these 
are: (1) the Miinster ‘Bay’, (2) the Borderland of Hanover- 
Magdeburg, (3) the Saxony-Thuringian ‘ Bay’, and (4) the Silesian 
‘Bay’. ‘The Koln ‘ bay’ has already been described more con- 
veniently in the section on the lower Rhine valley (see pp. 34—5). 


(1) The Miinster ‘ Bay’ 


The lowland ‘bay’ of Miinster or Westphalia consists of a 
shallow basin-shaped depression, sloping gently northwards and 
north-westwards. Its central and eastern parts are drained by the 
Ems, which rises in the Teutoburger Forest and flows northwards 
to the North Sea, while the western part is drained by a number 
of parallel tributaries of the Rhine (Emscher, Lippe and Berke). 
In the east and south, the basin is floored with chalk, which forms 
a low level plateau widening eastwards towards Paderborn. In 
the centre, around the city of Miinster, are heavy marly soils which 
have been improved by centuries of cultivation. In the north there 
are extensive deposits of glacial sands and gravels. A number of 
sandy tracts occur, some of them corresponding to patches of 
glacial outwash sands, others consisting of wind-formed dunes. 
These sterile sandy soils have been partly transformed by the 
planting of pines, as in the ‘ Landes’ of Aquitaine. 

As a result of the different soils, there is a considerable diversity 
in the landscape. Usually there are small hedged-in fields, giving 
the appearance of a ‘chequerboard’ countryside, while towards 
the Dutch frontier there are wide stretches of bog and heath which 
are very thinly populated, and along the rivers are meadowlands 
on the heavy clays. This region was almost entirely agricultural 
until it was discovered that the coal-measures of the Ruhr basin 
continued northwards into the ‘ bay’, although covered to a con- 
siderable depth by younger rocks. A number of shafts have been 
sunk in the south. Minster, the regional capital, lies near the 
Dortmund—Ems canal, which crosses the basin. 





Plate 43. 3 The Borderland 


An aerial view of Breunsdorf, a small village in the Borderland south of Leipzig. Large 
strips of cultivation cover this flat fertile loess country. 


Plate 44. ‘The Oder valley in Upper Silesia 
Extensive flooding occurs in spring in the Oder valley. This scene is near Oderberg, on 
the Czechoslovakian frontier. 





Plate 45. ‘The Teutoburger Forest 


The ‘Teutoburger Forest lies to the north-east of the Minster ‘ bay’. It is a limestone 
scarpland, largely wooded, but with the gentle slopes under pasture and cultivation. 





Plate 46. ‘The Weser above Minden 


The gap between the Wiehen Gebirge (left) and the Weser Gebirge (right) is the ‘ Porta 
Westfalica ’, in which stands Minden. 
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(2) The Borderland of Hanover-Magdeburg (Plate 43) 


This section of the Bérderland extends from the Weser to the 
Elbe at the foot of the central highlands. It slopes gently from 
these highlands towards the heathlands of the North German 
Plain, and is drained in the west by the Weser and its tributaries 
Leine, Oker and Aller, and in the east by the Elbe. The most 
striking feature is the widespread and almost continuous layer of 
loess (Fig. 3); the loamy soils derived from the loess are very 
fertile ; it is, in fact, the richest agricultural region in northern 
Germany. ‘The countryside is usually treeless and hedgeless, and 
is devoted mainly to the cultivation of sugar-beet, together with 
cereals which make up the crop rotation. The district is densely 
populated, most people living in large villages. 

This belt of dry fertile soils forms a corridor between the heath- 
lands of the north and the forested uplands to the south, as is shown 
by the presence of the old commercial cities of Hanover, Brunswick 
(Braunschweig), and Magdeburg. In these towns are concentrated 
a number of industries connected with agricultural produce. 


(3) The Saxony-Thuringian ‘ Bay’ 


_ This important lowland lies between the Harz and the Flaming 
to the north and the Vogtland and Erz Gebirge to the south. It is 
drained by the Saale, the Elster, and the Mulde and slopes generally 
northwards to the Elbe valley. Low ridges and hills of glacial origin 
diversify the landscape to the north, where the infertile sandy tracts 
of the Flaming begin. In the south, loess deposits are widespread 
and form the basis of intensive cultivation, in contrast with the 
less heavily farmed lowland to the north. ‘This southern region 
has long been a highway of movement, routes skirting the northern 
edge of the Erz Gebirge en route from the Rhine valley to Breslau 
in Silesia. Leipzig and Halle are the chief centres ; their importance 
has been enhanced in recent years by the discovery of potash salts 
and also by the working of a great lignite field which lies under a thin 
mantle of glacial material (Fig. 21). 


(4) The Silesian ‘ Bay’ (Plate 44) 

North of the Sudetes lies the plateau of Upper Silesia, with 
its associated coal measures which extend across the frontiers of 
the Reich into Poland and Czechoslovakia. ‘This platform, which 
lies at an elevation of about 600 ft., consists mainly of shelly lime- 
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stone (Muschelkalk,, of ‘Triassic age). It slopes gradually towards 
the Oder valley which strikes diagonally across the region from 
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Fig. 21. Distribution of ‘ kali ’ salt mines in the Saale valley 


Based on Deutschland (E. von Seydlitz’sche Geographie), p. 159 (Breslau, 1925). 
The initials indicate the following towns :— 

B.—Brunswick ; H.—Hanover; L.—Leipzig; F.—Fulda; K.—Kassel ; 
M.—Magdeburg. 

The highlands of Primary rocks are stippled. 


south-east to north-west. The country is rather broken and there 
are widespread deposits of glacial sands and clays. As the ice 
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retreated, water-worn channels appeared along the edge, notably 
along the Oder valley at Breslau. This Urstromtal (see p. 87) 
links the Upper Silesian ‘bay’ with the glaciated North German 
Plain, to which it lies open to the north. 

Much of this extensive lowland is under woodland and heathland, 
especially on the sandy glacial outwash soils, and there are a number 
of peat-filled depressions. Where sandy hills and dunes occur pines 
have been planted, especially in the west. The banks of the Oder 
are also wooded. Loess is found, especially at the foot of the Sudetes 
on the western side of the Oder. The loamy soils derived from the 
glacial drift and the loess form wide stretches of fertile country, 
and as a result Silesia is one of the main granaries of Germany, 
growing cereals, sugar-beet and potatoes. This Silesian ‘ bay’ has 
been a traffic route of major importance for centuries. ‘The Oder 
valley route, leading from Breslau on the Oder over the divide 
to the upper Vistula, where stands the Polish city of Cracow, is 
crossed by another historic highway linking the Danube valley with 
the ‘Amber’ coast of Samland (East Prussia) via the Moravian Gate 
and Breslau. Breslau, on a number of islands in the Oder, is the 
largest city of south-eastern Germany, and its population numbers 
over 560,000. It plays the role of regional capital in this south- 
eastern frontier province. 


. THE COALFIELDS 


The main German coalfields lie along the northern edge of the 
central highlands in a series of disconnected basins. ‘The coal 
measures have their structural continuation in the Franco-Belgian 
coalfield, at the northern foot of the Ardenne, and also in the Polish 
section of the Silesian field. ‘Their association with the Variscan 
and Hercynian folding of western and central Europe means that 
the structure of the fields is frequently complex and disturbed, 
though this feature is less pronounced in the Ruhr coalfield than, 
for example, in that of the Sambre-Meuse valley in Belgium. The 
major field is associated, of course, with the Ruhr valley, in the 
province of Westphalia, but the Silesian coalfield, although developed 
later than that of the Ruhr, is now also very significant. Among the 
smaller fields are those of Saxony, at the northern foot of the Erz 
Gebirge, the Waldenburg basin in the Sudetes, the isolated Ibben- 
biiren coalfield at the north-western end of the Teutoburger Forest, 
and the Aachen field (Fig. 22). 
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The following table gives an estimate of the coal reserves of the 
chief German fields :— 


Reserves in 





Field milliard* tons 
Ruhr-Westphalia_ .. ae 2 te ia se 68°39 
Saar swe the 2 ee 15°70 
Upper Silesia, (1 oat frontiers) esa on i as 13°84 
Aachen ae te oe @ a 10°45 
Lower Saxony ne i) a -: cs ns 0°75 
Upper Saxony xe ee ae oe = ts 0:22 

€ 109°35 





* A milliard=1,000 million. 

+ The figures for Silesia vary widely, one estimate being as high as 27°8 milliard 
tons, while another sinks to 5°7 milliard tons. In 1914, the estimates for Upper 
Silesia (that is, including the coalfields ceded to Poland and Czechoslovakia 
between 1919 and 1921) were 166 milliard tons. 

Source: Baumont, M., La Grosse Industrie Allemande et le Charbon (Paris, 
1928). 
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Fig. 22. Structure of the Westphalian, Dutch and Belgian coalfields 
Based on von Seidlitz, W., Grundziige der Geologie von Deutschland, p. 51 (Jena, 
1933). 
The three most important fields from the point of view of present 
production are: (1) the Ruhr-Westphalian; (2) the Upper 
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Silesian ; and (3) the Saxony, apart from the Saar coalfield, returned 


to Germany by plebiscite in 1935 (see pp. 26-7). The lignite fields 
are included in a fourth group. 


(1) The Ruhr-Westphalian Coalfield 


This field, the largest producer of coal in Europe prior to 1939, 
is cut off from the Aachen and Belgian fields by fractures running 
north-west—south-east, from the Dutch frontier towards K6ln. 
To the north-west, coal again occurs at workable depths, though in 
a concealed field, in Dutch Limburg (Valkenburg) and the Belgian 
Campine, and again along the eastern Dutch frontier (Venlo, etc.). 

The productive measures extend to a depth of three to four 
miles, the depth increasing northwards as they are buried to a 
‘greater degree under the Upper Cretaceous rocks of the Miinster 
‘bay’. ‘The economic limit of mining is probably about 4,000 ft., 
and the deepest and most modern pits occur in the north of the 
field, along the Lippe valley, where the coal measures are covered 
by younger rocks and drift. ‘The various basins are divided by 
great thrust planes, known as the Satanella, Sutan, Gelsenkirchen, 
etc. As a result of these major dislocations, coal seams have 
suffered local displacements of distances varying from one-half 
to one and a half miles. Zigzag folding characterizes the field, 
rendering mining difficult and rather costly, although the dis- 
placement of seams through faulting is not so pronounced as in 
the Belgian or South Wales coalfields (Fig. 23). 


(2) The Upper Silesian Coalfield 


On the south-eastern frontier of Germany the coal measures are 
preserved in a basin-like structure, limited to the west by a major 
fault (the Orlau) which runs from Ostrau towards Gleiwitz. ‘To 
the north, the coal measures are covered to an increasing depth 
by Triassic and younger rocks. As the result of the partition of 
the coalfield in 1919, 5°% of the coal reserves remained inside the 
frontiers of the German Reich, 75°4 went to form Poland’s major 
coalfield to the east, and 2094 was ceded to Czechoslovakia 
(Miahrisch-Ostrau or Morava Ostrava district). ‘The seams extend 
to a depth of about four miles. Unlike the Ruhr-Westphalian 
field, the concealed part of the coal measures has not yet been 
extensively opened up. 
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(3) The Saxony Coalfield 


This field lies at the northern base of the Erz Gebirge, in the 
Mulde basin, and has as its chief centres Zwickau and Chemnitz. 
Most of the mining takes place near Zwickau and Olsnitz. It is 
the least important of Germany’s major coalfields. The coal 
seams, however, are little disturbed and the conditions of mining 
resemble those in the Saar basin. 
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Fig. 23. Section across the Ruhr coalfield 


Based on von Seidlitz, W., Grundziige der Geologie von Deutschland, p. 119 (Jena, 


1933). 
The figures in the key are as follows :— 


1. Tertiary and_Cretaceous; 2. Flame coal; 3. Gas coal; 4. Coking coal ; 
5. Lower Coal Measures ; 6. Pre-Carboniferous. 
Faults and thrust planes are shown by thick black lines. 


Lignite Fields 


The lignite resources of Germany, together with peat, are of 
great value to modern industry. This ‘ brown coal’ occurs in the 
Tertiary formations of the North German Plain and the Rhineland, 
and there are minor deposits in the Bavarian Foreland. ‘The chief 
lignite fields of economic value occur in the Leipzig region 
(Merseburg-Halle), which produces over 64 million tons annually, 
and in the Ville (Bonn-K6in), both deposits attaining a thickness 
of 300 ft. Other areas of easily accessible brown coal are found in 
Brandenburg, Lower Silesia, Brunswick, and Thuringia. The 
figures for reserves of lignite vary between 28°8 milliard tons 
(proved reserves) and 56:7 probable reserves (1938). These 
lignite beds occur as surface deposits or under a thin covering of 
glacial drift, so that mechanical working is facilitated. The lignite 
is frequently worked in open quarries, where it is cut away in 
terrace fashion. ‘Together with peat, lignite is a major source of 
cheap fuel for the production of electrical current, and it has 
provided the basis of modern industries in several districts 


(Fig. 24). 
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THE NORTH-WESTERN SCARPLANDS 


The Teutoburger Forest and the Weser Hills represent the closest 
parallel in Germany to scarplands similar to those of the Paris 
Basin or of eastern England. ‘There are two main ridges—the 
Teutoburger Forest and the Weser Hills. They are divided by a 
vale, which is floored by clays and marls ; the western part of this 
depression drains westwards by the Hase to the Ems, while the 
eastern part drains eastwards by the Else to the Weser. 
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Fig. 24. Section across the salt beds and the lignite field in the Geise valley 
near Halle 
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Based on von Seidlitz, W., Grundziige der Geologie von Deutschland, p. 40 (Jena, 


1933). 
The figures in the key are as follows :— 


1. Lignite and ‘Tertiary; 2. Triassic Limestone (Muschelkalk); 3. Bunter 
Sandstone; 4. Salt-bearing Triassic beds; 5. Zechstein; 6. Permian. 


This scarp and vale country forms the divide between drainage 
to the Ems and that to the Weser. There are a number of wind 
gaps, and also some water gaps, which provide sites for such towns 
as Bielefeld and Herford. Minden, commanding the ‘ Porta 
Westfalica’, lies at the northern foot of the gap cut by the river 
(and deepened by ice) which divides the Weser Hills into two groups. 
This most north-westerly outpost of Highland Germany presents, 
in consequence of its structural contrasts, a varied though rather 


subdued landscape (Fig. 25). 
(1) The Teutoburger Forest (Plate 45). 


This finger-like ridge forms a crescentic sweep some ninety mi'es 
long and five to ten miles broad on the eastern side of the Miinster 
‘bay’. The Forest proper and its southward continuation, the 
Egge Gebirge, consist mainly of chalk and greensand rocks of 
Cretaceous age, and of a narrow strip of limestone (Muschelkalk). 
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The latter sometimes form prominent little summits, such as the 
Enternsteine, a group of five ‘teeth’ which protrude 100—130 ft. 
above the level surface. The highest point of the ridge is 
Volmerstod (1,535 ft.). Cultivation occurs on the gentle slopes, 
while much of the limestone country provides excellent pasture. 
Much of the upland is still forested. In the Teutoburger Forest 
(which marked the effective limit of the Roman rule in Germany 
eastwards from the Rhineland), beech woods prevail, especially 
on the chalk, while firs predominate on the greensand. There 
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Fig. 25. Geology of the Weser Hills, the Harz and Thuringia 
Based on de Martonne, E., ‘ Europe Centrale’, p. 271 (Paris, 1930); this is 


Tome IV of the Géographie Universelle, edited by P. Vidal de la Blache and 
L. Gallois. 

is also some oakwood on the clays of the lowlands between the 
Forest and Weser Hills, especially in the Keuper basin of the Lippe 
country. Salt and gypsum are worked here, and the occurrence 
of mineral salts has given rise to the growth of the spa town of 
Pyrmont, at the foot of the Pyrmont Berg (820 ft.). 


(2) The Weser Hills (Plate 46). 


The Weser Hills form a low ridge trending from east to west, 
and are divided into two parts by the Weser gap; on the east is 
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the Weser Gebirge proper, on the west the Wiehen Gebirge. The 
ridge is made of Jurassic limestone, and forms an extension of the 
more widespread occurrence of those rocks in the hill country 
of Hesse (see below). Its height varies between goo and 1,100 ft. 
Parts are wooded, others consist of moorland, while the fertile 
valleys are floored with marls and glacial drift. 


THE Hitt Country oF Hesse (Plate 47) 


_ This region of forested uplands and narrow but fertile valleys lies 
between the ‘Teutoburger Forest and the Middle Rhine Highlands on 
the west and Thuringia on the east. Geologicaily and structurally, 
it is a most complex region. The rocks of which it is composed 
include sandstones (Bunter) which cover most of the southern and 
central parts, marls, clays (Lias) and limestone (Jurass.c). Its 
surface has been affected by complicated faulting, by folding, and 
in a few localities by volcanic activity contemporaneous with that 
which produced the Vogelsberg and the Hohe Rhon. 

The folding in late Jurassic times (sometimes known as Saxonian) 
has caused the hills to have a north-west to south-east trend, 
although erosion has destroyed many of the original land-forms. 
The heights of these ridges average 1-1,100 ft., and there is a 
marked similarity of altitude between each ridge. Two of the 
most prominent heights are however the isolated hills of Knull 
(2,227 ft.) and of the Meissner (2,460 ft.), the result of past volcanic 
activity. 

The uplands are drained by the Weser’s main headstreams, 
the Fulda and the Werra, which unite at Miinden to form the 
Weser, and by a number of other tributaries, notably the Eder 
and Diemel. ‘These rivers have cut a series of narrow valleys and 
deep gaps through the low ridges of hills. ‘The valleys in the 
Weser hill country, such as those of the Weser itself and the Leine, 
are productive and intensely cultivated, a fact resulting from their 
drift soils overlying the marls, and from local shelter. In fact, 
forests remain only on the sandstone and limestone heights, where 
re-afforestation has replaced timber cleared in former times for 
cultivation or in connection with charcoal burning. Iron ore, 
associated with the limestone around Osnabriick, has long provided 
the basis of locai industry, which, in modern times, has become 
associated with the working of the small Ibbenbiiren coalfieid in 
the north-west. 
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The series of fertile basins between the wooded sandstone hills 
forms one of the main passageways between northern and southern 
Germany. 


"THE VoLcANic HIGHLANDS 


‘The Rhine Rift Valley is continued structurally across the lower 
Main basin. ‘This depression was in the past prolonged farther 
* north, but was blocked by lava flows of ‘Tertiary times, now repre- 
sented by the two highlands of the Vogelsberg and the Hohe Rh6n. 
Between them and the Westerwald—Taunus highlands to the west 
are two passageways, the Wetterau and Fulda Gaps, which lead 
northwards to Kassel and to the Weser lowlands. There are other 
volcanic masses rising from the sandstone uplands of Hesse, notably 


Knill and Meissner (Fig. 26). 


(1) The Vogelsberg 


The Vogelsberg, a mass of basalt rising gently to a height of 
2,533 ft., may be readily compared with the Cantal landscape of 
the Central Massif of France. Formerly it was thickly covered 
with forest, but much has been cleared for pasture, although the 
highest parts remain heavily wooded. ‘There are some exposures 
of bare rock where basalt has been quarried. ‘The radial valleys, 
scored into the basalt to a depth of 300-600 ft., are ill-drained and 
partly filled with peat. ‘They broaden out as they open on to the 
lowlands to the south-west and north-west, but in the east they 
continue to cut narrow trenches in the sandstone which flanks the 
mass of basalt. ‘The Vogelsberg is a region of meagre and decreasing 
population. A particularly desolate local region is the Oberwald, 
a stretch of forested country on the east of the main highland 
overlooking the Fulda basin. The thick covering of spruce firs on 
the steep slopes forms a sharp contrast with the bright green of the 
meadows on the floor of the Fulda depression. 


(2) The Hohe Rhén 


The Hohe Rhén rises to greater elevations than the Vogelsberg, 
its summit, the Wasserkuppe, reaching 3,117 ft. The massif may 
be described as the ruin of a volcano. Its original radial drainage 
has been destroyed, with the result that most of the relief is developed 
on Triassic sandstones and limestones, capped by basaltic heights, 
with ‘Tertiary clays preserved at the foot. It is an even more for- 
bidding region than the Oberwald. Here the snow lies longer than 
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Fig. 26. Geology of the Vogelsberg and Hohe Rh6n, and of the Wetterau and 
Fulda depressions 


Based on de Martonne, E., ‘ Europe Centrale’, p. 266 (Paris, 1930); this is 
Tome IV of the Géographie Universelle, edited by P. Vidal de la Blache and 
L. Gallois. 

V= Vogelsberg. 


The figures in the kéy.are as follows :— 
1. Drift; 2. Tertiary; 3. Triassic Limestone (Muschelkalk) ; 4. Bunter Sand- 
stone; 5. Permian; 6. Slates and Schists; 7. Basalt; 8. Faults; 9. Scarps. 
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in the Vogelsberg country and the annual precipitation is greater. 
The highlands have retained their original forest covering, the 
beech intermingling with the fir, but pastoralism characterizes the 
lower slopes and there is a limited amount of strip cultivation. 
The region has lost population to the Fulda and Wetterau lowlands, 
and the country folk have been attracted by the factory industries 
of the Siegerland and the Ruhr, as well as by those of the neigh- 
bouring Thuringian Forest. | 


(3) The Wetterau and Fulda Depressions 


To the south-west of the volcanic country, the Wetterau depres- 
sion forms a continuation of the plain of Rhenish Hesse, extending 
into the heart of the forested sandstone country of Upper Hesse, 
which lies to the north of the Hohe Rhén and Vogelsberg. Of the 
two corridors, that of the Wetterau lies between ‘the Taunus and 
the Vogelsberg, the Nidda valley leading from Frankfurt-am- 
Main to Kassel. The corridor is very narrow where the basalts — 
of the Vogelsberg have covered the ‘Tertiary sands and clays near 
Giessen, but it widens considerably to the north-east, in the direction 
of the Kassel Gate. ‘The Fulda gap lies to the east, between the 
Vogelsberg and the Hohe Rhén, and it carries an alternative route 
from Frankfurt to Kassel via the Kinzig valley and the Fulda, a 
river which is one of the headstreams of the Weser. Both these 
lowlands consist of easily tilled soils, derived from volcanic down- 
wash and loess, and this fact has added to their importance as 
regions of fairly dense rural settlement, apart from the historical 
significance of this diagonal link between the Rhineland and the — 
North German Plain. There has been some loss of population to 
the mining centres of the nearby Lahn and Dill valleys, and this is 
also true of the Kassel basin, where the industrial town of Kassel, 
on the Fulda, has a population exceeding 175,000. 


THe Harz 


The Harz forms one of the most clearly defined regions in Germany. 
It consists of an isolated ‘horst’, that is, an uplifted block of the 
earth’s crust bounded by faults, which forms an isolated plateau. 
It is elliptical in outline, with a maximum length from north-west 
to south-east of about fifty-five miles, and a width of about twenty 
miles. Its summit, the Brocken (3,745 ft.), is the highest point in 
central Germany, and stands out prominently above the plains. 





Plate 47. hill country of Hesse 
This shows the undulating uplands of Hesse, seen from the 'Teufelskanzel near Eichen- 


berg; the great meander is of the Werra, one of the two constituent head-streams of 
the Weser. 


; Plate ry The Brocken 


The bare granite summit of the Brocken (3,745 ft.), the highest point of the Harz, is 
crowned with a group of buildings, including an observatory, an hotel, and a railway 


station. "The rounded crest of the summit contrasts with the broken line of lower hills 
in the background. 





Plate 49. ‘The Thuringian Forest 


These rolling forested uplands are typical of the Thuringian Forest ; this scene is near 
Inselsberg, in the north-west of the range. 





Plate 50. ‘The Thuringian Basin 


A view of the intensively cultivated slopes of the Thuringian Basin ; the small town in 
the foreground is Arnstadt, south of Erfurt. 
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Like most of the central highlands, the Harz has had a compli- 
cated structural history. Its rocks were folded during the Hercynian 
period (see p. 1); it was worn down by erosion, and was uplifted 
bodily, with resultant fractures and faults, at the time of the Alpine 
mountain-building movements. As a result, it has a steep, faulted, 
northern edge, with other lines of faults running from west to east 
on the southern margin and also in the north-west, while north- 
south faults traverse the centre of the block (Fig. 27). However, 
the relief is generally subdued, the skyline exhibiting broad, 
rounded outlines, the result of long-continued erosion. Even the 
famous landmark of the Brocken is a smooth, hump-like mass, 
the grandeur of the scenery resulting from the sweeping views 
obtainable from the summit, which rises above the tree line (here 
less than 3,000 ft.). The occurrence of blocks of granite piled 
on the surface of the massif is a feature reminiscent of the tors of 
Dartmoor. 

The core of the Harz is formed of igneous rocks, mainly granites, 
which underlie the Brocken, and it is probable that this summit 
mass owes its elevation to the hardness of the rocks, for it rises some 
1,500 ft. above the general level of the plateau (Plate 48); this 
varies from 1,500 to 2,000 ft. above sea level. 

This plateau is deeply eroded by streams draining either north- 
eastwards to the Elbe or south-westwards to the Weser. In addition 
to the Brocken, other local eminences rise above the level of the 
Harz plateau, where rocks highly resistant to erosion occur, notably 
south-west of the Brocken, where quartzites underlie the summit 
of Auf der Acker (2,822 ft.). Elsewhere, erosion of. less resistant 
rocks has led to the formation of basins, such as that of Elbinger6éder, 
between the Brocken and Raumberg massifs, where sandstones 
and slates (lower Devonian) are preserved, and in the Selke basin 
in the north-east. Across these basins streams such’ as the Bode 
meander in incised valleys. ‘The northward opening valleys are 
deep and narrow, but those leading southwards are broader, though 
still deep. | | 

The Harz is the most northerly outpost of the central highlands 
of Germany, but on account of its compactness, its effect as a relief 
barrier is limited. Population is concentrated round the edges, 
however, and there are a number of notable small towns at the base 
of the highland, such as Goslar, Halberstadt, Mansfeld and Nord- 
hausen. There are also the spa and health resorts nearer the northern 
edge of the mountains, such as Bad Harzburg, Wernigerode, 
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Blankenburg, and Quedlinburg. Around the margins of the 
highland occur a variety of mineral veins, notably copper, silver- 
lead and zinc (Fig. 27), which have been worked since the thirteenth 
century. Tip heaps and old workings, which may be seen in many 
of the valleys, bear witness to former mining and smelting industries. 
This mining activity brought population into the mountains, and 
such set‘lements as Clausthal and St. Andreasberg were established 
in the sixteenth century. Although much forest has been cleared 
in connection with mining activities of the past, many of the steep 
slopes remain covered with firs, which extend to the crests, except 
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Fig. 27. Structure of the Harz 

Based on von Seidlitz, W., Geologie von Deutschland, p. 109 (Jena, 1933). 
The figures in the key are as follows :— 
1. Zechstein; 2. Permian and Carboniferous; 3. ‘Culm’ measures ; 
4. Devonian; 5. Silurian; 6. Igneous rocks. 
The unstippled area outside the boundary of the Harz consists of Secondary and 
Tertiary rocks, largely covered with drift and alluvium. 
on the Brocken, which exceeds the tree limit by over 300 ft., so 
that wind-swept moorland covers the summit. There is much 
peat in the valleys and, owing to the short growing season, there 
is less cultivation than in most of the Hercynian massifs of Central 
Europe. Exposure to cold north-east winds and heavy winter 
snowfall characterize most of the Harz, and temperatures are below 
freezing point in winter. Some industries have developed in the 
small peripheral towns, utilizing originally local metals and charcoal, 
but fuel now comes from the Ruhr. 

The Kyffhduser Ridge is an outlier of the Harz, which lies to the 
south-east of the main massif, from which it is divided by the valley 
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of the Goldene Aue (see pp. 73-4). It presents a steep slope to the 
north and a gentle one to the south, rising to a general height of 
over 1,500 ft. It has a core of gneissic and granitic rocks, flanked 
by limestones and sandstones (Upper Carboniferous and Permian 
age), including bands of Zechstein, a sandstone rock which yields 
salt. The highest point reaches 1,554 ft., and the ridge provides 
extensive views northwards towards the Harz, and southwards 
towards the Thuringian Forest. Beechwoods cover the slopes. 
A local feature of interest is the Barbarossa Cave, where alabaster 
and gypsum deposits occur. Mineral salts have led to the growth 
of the spa of Bad Frankenhausen, and there are other health 
resorts, such as Rossla and Sonderhausen. 


'THURINGIA 


The region known generally as Thuringia consists of two sharply 
contrasting regions—the Thuringian Forest (Thiiringer Wald) and 
the ‘Thuringian Basin. Whereas the Thuringian Forest forms a 
sharp line of demarcation in the south-west, in the east the Basin 
slopes gently to the Saxony—Thuringian ‘bay’, which the Saale 
enters below its confluence with the Unstrut. ‘To the north, the 
Basin is divided from the Hercynian outpost of the Harz by the 
trough of the Goldene Aue (‘ Golden Meadows’) and the parallel 
Kyfthauser Ridge (Fig. 25). 


(1) The Thuringian Forest (T hitvinger Wald) (Plate 49) 


Thrusting north-westwards from the Fichtel Gebirge, the 
Thuringian Forest extends from the upper Saale valley at Hof to 
Eisenach, a distance of about sixty-five miles; its width does not 
exceed ten to fifteen miles. The ridge averages 3,000 ft. in altitude, 
and attains its highest elevations in the Grosser Beerberg (3,222 ft.) - 
-and the Schneekopf (3,209 ft.). [he uplands are composed mainly 
of sandstones and conglomerates (Permian), while masses of hard 
porphyritic rocks have been exposed by erosion to form the highest 

elevations. South-east of a line from Gehren to Lichtenau, the 
sandstones have been worn away to reveal the underlying slates. 
This part of the Thuringian Forest is often known as the Franconian 
Forest ; although lower than the northern part, it presents a steep 
slope to the upper Main valley. 

Structurally, these highlands have much in common with the 
other mountains of central Europe. The ridge was folded up in 
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Permo-Carboniferous times and was subsequently worn down by 
the various agencies of erosion; at the time of the main folding 
of the Alps, it was extensively fractured, faulted and bodily uplifted 
owing to the resistance which it offered to the stresses from the 
south. Erosion has partly destroyed this block-like character of 
the highlands, but from a distance the even skyline gives the 
_ impression of a uniform plateau, forested almost to the summit level. 
Actually, there is a series of rounded crests, divided by ‘ saddles ’ 
or cols, from which a number of streams flow to the Franconian 
Saale (hence the Main) on:the west, and to the Thuringian Saale 
(hence the Elbe) on the east. 

On account of its central European location, together with its 
exposure to moisture-laden winds from the south-west, the 
Thuringian Forest experiences a severe winter climate, with 
considerable snowfall, and has a generally higher annual precipita- 
tion than occurs on the surrounding lowlands and basins. Moreover, 
soils weathered from the old, hard rocks are thin and poor, and it 
is mainly on account of the mineral and forest resources that 
population has long been attracted to the region., Iron has been 
smelted here (with the aid of charcoal) since the eleventh century, 
Suhl and Schmalkalden being renowned centres of metal working 
(including both iron and copper). ‘The suitability of the local sand 
as the basis of a glass industry led to the location of this typical 
Thuringian industry in IImenau, at the northern base of the Forest. 
Kaolin, weathered from local granite, provides the raw material 
for the production of porcelain at Sonneberg, on the southern side 
of the Forest, and also at Waltershausen, to the north, near the 
Inselsberg. As a result, the slopes of the Thuringian Forest are 
studded with small factories, which employ almost all the people 
of the mountains and even some from neighbouring regions. ‘The 
frequent occurrence of mineral springs, combined with the scenic 
attractiveness, has favoured the growth of a number of small spas, 
such as Bad Salzungen in the Werra valley and Bad Liebenstein in 
the shelter of the Inselsberg. 


The Thuringian Basin (Plate 50) 


The Thuringian Basin lies between the Thuringian Forest to 
the south-west and to the south, and the Harz and Kyffhauser ridge 
to the north. It is drained by the Unstrut and the Ilm, both of 
which in turn join the north-flowing Saale. The location of the 


basin between the outlying Hercynian massif of the Harz and the 
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Thuringian Forest has made northern Thuringia an historic passage 
land, a fact reflected in the rdle and growth of such regional centres 
as Weimar, Jena and Erfurt. 

The Thuringian basin is floored with sandstones, limestones and 

marls of ‘Triassic age. ‘The centre of the basin consists mainly of 
marls (Keuper), outside which is an incomplete circle of shelly 
limestone (Muschelkalk), and on the borders are sandstones 
(Bunter); the last occurs most extensively on the north and south 
of the basin. As a result of tilting and subsequent denudation, the 
more resistant beds have been eroded into steep scarp ridges, 
notably where the shelly limestone (Muschelkalk) and sandstone 
(Bunter) outcrop. ‘The limestone forms a low and much interrupted 
scarp, facing outwards almost all round the edges of the basin. It 
is especially well defined north of Gotha and Erfurt, and in places 
reaches over 1,300 ft. above sea level. The sandstone scarps wind 
in festoons across the basin, and they have largely retained their 
original forest cover, in contrast with the cleared and cultivated 
land developed on the more easily,eroded marls in the centre of the 
basin. ‘The rivers meander across the basin, cutting through the 
scarps in marked gorges; the valley sides are bordered by well- 
marked terraces. 
_ The surface of the basin has been modified by the advance of 
ice from the North German Plain in Quaternary times. Arrested 
by the rising ground to the south, the ice halted along a line traceable 
through Gotha, Erfurt, and Weimar. Apart from altering the 
drainage system the ice deposited boulder clay and other material. 
Loess was also laid down in inter- and post-glacial times, and it is 
preserved on slopes above the formerly badly drained depressions, 
and also in pockets overlying the clays. 

These loess soils are dry, sheltered regions, originally free from 
woodland, and have been settled since pre-historic times. ‘The 
soils derived from a mixture of marls and the downwash from the 
limestones are also highly productive; especially where spring 
water is available at the base of the scarps. In contrast, the cold 
clay lands are best suited to pasture, and the rather sterile soils 
weathered from the sandstones are thickly wooded; _ these soils 
therefore carry a much lower population density than those derived 
from limestone, loess, and glacial drift. 

The Goldene Aue (‘ Golden Meadows’) is an outlying part of 
the Thuringian Basin. It is a little rift-valley, let down between 
the faults which bound the southern edge of the Harz and the 
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northern edge of the Kyffhauser Ridge. The valley is floored with 
marls and clays which form a fertile soil, and its name reflects the 
richness of its agriculture. 


‘THE NORTHERN MARGINS OF BOHEMIA 


The boundary between Saxony and Czechoslovakia follows the 
crest of the Erz Gebirge from the Fichtel Gebirge in the west to 
the Elbe valley, a distance of some one hundred miles. The 
rugged and abrupt south-eastern slope leads to the Bohemian 
Plateau, and the more gentle north-western slope to Saxony and 
the Elster-Mulde basins. The long, level skyline is broken 
occasionally, where remnants of the formerly more extensive 
volcanic cover have been preserved. The basaltic height of the 
Hassberg (3,248 ft.) is an example. Most of these intrusive rocks 
have however been removed by erosion. Small deposits of coal 
are preserved at the foot of the mountains, in the Saxony fields of 
Chemnitz and Zwickau, and the Czech fields of Kladno and Pilsen, 
while there are also important Tertiary lignite fields on both sides 
of the range (Fig. 28). 

From the north, the continental ice sheet extended to the crest 
of the range, blocking drainage in the direction of the North German 
Plain. Drift lies thickly spread in these mountain valleys, and 
poor surface drainage has resulted in the accumulation of peat. 
‘The raw climate and acid soils favour thick stands of fir forest, but 
some of this timber has been cleared, especially in Saxony, in 
favour of upland pasture and strip cultivation. The main 
attraction to settlement since medieval times, as the name Ore 
Mountains suggests, has been the mineral wealth, especially silver, 
lead and copper. ‘Today, abandoned tip heaps and workings bear 
witness to this formerly important activity ; the decline set in as 
long ago as the Thirty Years’ War, 1618-48. There are a few 
small market and industrial towns, such as Freiberg and Annaberg, 
where local raw materials, notably silver, and also water power 
originally provided the bases of industry. ‘The density of popula- | 
tion is of course highest in the marginal regions, especially in the 
coal basins; Dresden, Chemnitz and Zwickau, strung out in a line 
along the foot of the uplands, are the centres of an important 
textile region. 

These northern margins of Bohemia may be conveniently 
divided into four main regions :—(1) the Vogtland, (2) the Erz 
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Plate 51. The Fichtelberg 
The Fichtelberg (3,980 ft.) is the highest point of the Erz Gebirge in Germany ; a Czech 


peak, the Keilberg (4,080 ft.), is the highest in the whole range. The smooth rounded 
summit is a characteristic feature of these granitic highlands. 





Plate 52. Oberwiesenthal 


This undulating valley lies high in the Erz Gebirge near the Czech frontier ; the town of 
Oberwiesenthal is situated at a height of 3,000 ft., and is said to be the highest town in 
Germany. 





Plate 53. [he upper Saale valley 


The river Saale flows across the Vogtland in a deeply incised valley; this sweeping 
meander is near Ziegenruck. ‘The forest cover is maintained on the steep slopes, while 
the flatter land above the valley is cleared for cultivation. 





Plate 54. The Elbe near the Czech frontier 


The Elbe crosses Saxon Switzerland in a steep gorge ; grotesque pinnacles of sandstone- 
and wooded bluffs rise up steeply on either side of the valley. ; 
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Gebirge, (3) Saxon Switzerland and the Elbe gorge, and (4) Ober 


Lausitz. 


(1) The Vogtland (Plate 53) 


The Vogtland is a region of broken hill country in the south-west 
of Saxony, between the Erz Gebirge and the Fichtel Gebirge. It is 
drained northwards by the Elster. Fairly easy of access, compared 
with the neighbouring highlands, this region lies on an important 
route from southern Germany via Hof and Plauen to Greiz and 
Zwickau. The hills of the Vogtland, with their abundance of 
mineral springs, are noted for a number of small spas and health 
resorts, especially Bad Brambach and Bad Elster, famous for their 
radium mineral waters. ‘The chief regional centre is the town of 
Plauen. 
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Fig. 28. Section across the Erz Gebirge 





Based on de Martonne, E., ‘Europe Centrale’, p. 250 (Paris, 1930); this is 
Tome IV of the Géographie Universelle, edited by P. Vidal de la Blache and 
L. Gallois. 


The figures in the key are as follows :— 
1. Tertiary; 2. Carboniferous; 3. Pre-Cambrian slates; 4. Granite and 
gneiss ; 5. Intrusive rocks. 


(2) The Erz Gebirge (Plates 51, 52) 


The Erz Gebirge (Ore Mountains) comprise two major types of 
country. ‘The western end of the range resembles the ‘Thuringian 
Forest (see p. 71) in structure and relief, and schists and slates 
predominate. ‘To the east, these rocks thin out, and gneiss forms 
the core of the mountain system, accompanied by intrusions of 
granite and porphyry. In the west, there are also large granitic 
masses, giving rise to rounded eminences, rising in the Auers Berg 
to 3,323 ft. The Zwickau-Chemnitz basin lies to the north, while 
across the Bohemian border to the south-east of Joachimstal, with 
its radium deposits, lies the volcanic mass of the Duppauer Gebirge. 
The greatest altitudes occur in the centre of the Erz Gebirge, where 
mica-schists form narrow resistant ridges between the Cambrian 
slates to the west and the crystalline rocks to the east. ‘The Keilberg 
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(4,088 ft.) and the Fichtelberg (3,980 ft.) are two of the highest 
points, and drainage radiates from these massifs in all directions. 

To the east, the landscape is strikingly monotonous and un- 
broken. ‘The general altitude seldom exceeds 2,900 ft., while fir 
forests cover great tracts of country. This part of the Erz Gebirge 
includes many of the former mineral bearing districts, notably 
around Freiberg, where its once famous lead mines are now 
exhausted. Veins of silver, nickel, cobalt, zinc and copper have 
long been worked in this district. The fact that a medieval salt 
road penetrated the forest here also led to settlement. After the © 
arrival of a flood of precious metal from the Spanish domains in the 
New World, followed by the devastation of the Thirty Years’ War, 
the miners of the Erz Gebirge were forced to turn to new activities, 
such as the making of glass and paper, wood working, textile dyeing 
(using cobalt), and there was also some increase in cultivation and 
pasture at the expense of the forest land. ‘There has since been a 
development of spas and health resorts, though this feature is more 
marked on the Bohemian side of the range, where world-famous 
mineral springs occur, than in Saxony. 


(3) Saxon Switzerland and the Elbe Gorge (Plates 54, 55) 


The peculiar sandstone country cut by the Elbe gorge between 
Teschen and Pirna was somewhat fancifully named ‘Saxon 
Switzerland’ by Swiss artists in the eighteenth century. The 
Elbe and its tributaries have eroded the sandstones into a fantastic 
landscape, which in places assumes desert and canyon-like forms 
(Plate 54). ‘The yellowish rocks have been weathered into arches, 
stacks and pinnacles, while jagged buttes rise above the surface of 
the plateau. Across this country the Elbe has cut a deep, narrow, 
and winding gorge, margined by sheer sandstone cliffs, often 
600 ft. high. A famous viewpoint overlooking the Elbe gorge is 
that of the Bastei (the Bastion), 728 ft. above the Elbe and 1,040 ft. 
above sea level (Fig. 29). 


(4) Ober Lausitz 


Ober Lausitz consists of the mountains which form the 
continuation of the Bohemian rim, and of the plateau country to 
the north. ‘To the east of the Elbe gap lie the Lausitz Gebirge, 
on the eastern, borders of Saxony, where land forms similar to those 
of the Erz Gebirge are found. ‘The broken granitic and sandstone 
country is extensively wooded, but is lower and less continuous 





Plate 55. ‘The Elbe valley at Schandau 


In the distance are the sandstone cliffs and wooded eminences of Saxon Switzerland. In 
the foreground the valley begins to open out towards the Saxony—Thuringian ‘ bay’. 








Plate 56. The Schneekoppe 


The Schneekoppe (5,266 ft.) is the highest point in the Riesen Gebirge, and indeed in 
Germany outside the Bavarian Alps. Its summit is a blunted cone covered with granite 
debris, and is crowned with an observatory. The Czech frontier crosses the summit. 





Plate 57. ‘The Grosser Schneeberg 


This mountain (4,672 ft.) is the highest point of the Glatzer Gebirge in the south-eastern 
Sudetes. 





Plate 58. ‘The Eulen Gebirge 
A view near Kynau, showing the railway between Schwednitz and Charlottenbrunn. 
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than is the Erz Gebirge ; the highest point is the Lausche (2,600 ft.). 
The wooded ranges slope gently northwards to foothill country, 
the centre of which is Bautzen, and then to the heathland of Nieder 
_ Lausitz (see p. 108). About fourteen miles below Dresden, the 
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Fig. 29. Diagrammatic section across Saxon Switzerland and the Elbe Gorge 
Based on Deutschland (E. von Seydlitz’sche Geographie), p. 210 (Breslau, 1925). 
The residual sandstone ‘ buttes * and the deep narrow Elbe Gorge are striking 
features. The vertical exaggeration is about six times. 

weathering of the granite has resulted in the formation of kaolin 
(china clay) which provided the original basis of the world-famous 
porcelain industry of which Meissen is the centre. 


"THE EASTERN MARGINS OF BOHEMIA 


The north-eastern highland border of the Bohemian massif is 
formed by the Sudetes, a mountain system which divides Silesia 
from the Czechoslovakian lands of the upper Elbe and Oder basins ; 
the name Sudetes is, however, sometimes applied more widely to 
the whole series of ranges which stretch eastwards and southwards 
from the Elbe. This south-eastern frontier region of Germany 
consists of a series of ridges, rather higher than the Erz Gebirge 
and the Bohemian Forest on the western margins of the Bohemian 
massif, but it is less continuous than these highland ramparts. 
Local names for these ranges are the Riesen Gebirge (Giant 
Mountains) and the Iser Gebirge lying to the north-west, while the 
Eulen Gebirge (Owl Mountains), Adler Gebirge (Eagle Mountains) 
and the Altvater Gebirge form the main ranges of the south- 
eastern Sudetes. All these ridges exhibit a characteristic north- 
west to south-east trend, but the block as a whole has been much 
more broken, fractured, and faulted under the stress of the alpine 
fold movements from the south than have the relatively simple 
blocks which form the Bohemian Forest on the west and the Erz 
_Gebirge on the north. Between the crystalline blocks which 
comprise the Sudetes masses of sandstone, limestone and_ shale 
have been preserved, as in the inner Sudetic basin between 
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Landeshut and Glatz. ‘The Waldenburg coalfield lies on the 
northern slope of the Sudetes, between the Eulen and Riesen 
Gebirge (Fig. 30). 

A striking feature of the Sudetes is the steep slope presented by 
the range towards the Oder valley, compared with the gentle slope 
leading to the upper Elbe valley (Czech: Labe) in Bohemia. On 
the northern slope there are traces of glaciation, for the ice advanced 
from the northern plain until arrested by the rising ground of the 
Sudetes. Local ice caps, as on the Riesen Gebirge, led to the 
formation of small valley glaciers, which have worn hollows or 
cirques at the head of some of the highland valleys. Some of these 
are surrounded by a rampart of broken blocks (as on the 
Schneegrube), where the snow still lies for the greater part of the 
year. 


(1) The Iser Gebirge 


The Iser Gebirge rise to over 3,000 ft., the highest point being 
the Schwarze Berg (3,569 ft.), and consist mainly of granitic and 
gneissic rocks. ‘The smooth outlines of the highlands contrast with 
the steep and narrow valleys which are cut into them, and most of 
the region remains thickly forested. ‘The greater part of the range 
lies in Bohemia. Géorlitz is the chief centre (population 95,000), 
and it has a striking position on the Neisse river, where it leaves 
the highlands for the foothills of Ober Lausitz. ‘There are a 
number of spas in the Iser Gebirge, as the result of an abundance of 
mineral springs. Bad Flinsberg, at the northern base of the Iser 
Kamm (3,471 ft.), is an example. 


(2) The Riesen Gebirge (Plate 56) 


The Riesen Gebirge are the highest range in the Sudetes. The 
culminating peak is the Schneekoppe (5,259 ft.), whose ice- 
worn rounded slopes rise well above the general level of the range. 
The approach to the peak is strewn with ice-worn granitic blocks and 
boulders. ‘The vegetation on the slopes above 4,000 ft. is alpine, 
with much high moor. Rock debris, derived from the weathering 
of granite and gneiss, especially by frost action, is scattered over the 
summit, which rises well above the general level of the Riesen 
Gebirge. ‘The crystalline rocks, which underlie this range as well 
as the Iser Gebirge, are ringed round by metamorphic rocks. All 
these ranges remain largely under fir forest, with the beech persisting 
up to 3,000 ft. ‘There has been some clearance for pasture and 
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cultivation, but the rigorous winter climate and poor-soils are 
generally inimical to farming. Hirschberg, in the basin of that 
name, is an important centre of routes. ‘To the east, on the small 
Sudeten coalfield, is the mining and industrial town of Waldenburg. 


(3) The South-eastern Sudetes (Plates 57, 58) 


The south-eastern Sudetes include the Eulen and the Adler 
Gebirge; the greater part of these ranges are in Czechoslovakia. 
The mountains rise to over 3,000 ft., the highest point being the 
Hohe Eule (3,326 ft.). They consist of eroded granitic and 
gneissic masses. Rounded land-forms characterize the highest 
elevations in the crystalline country, but sharp ridges occur at 
rather lower altitudes, especially where porphyry rocks outcrop, © 
such as the Spitzberg (2,884 ft.). There is a change in the direction 
of the Sudetes east of the Waldenburg basin, the trend being 
north-west to south-east, rather than west-north-west to east- 
south-east, as in the Riesen Gebirge. Between the Eulen and 
Adler Gebirge, Cretaceous rocks have been preserved in the 
Heuscheuer Gebirge. ‘The inner Sudetic basin, which is included 
in this region, is continued in the Neisse rift valley, draining 
northwards to Glatz, in Upper Silesia. This is a region of fractures 
and scarps, which rise in places to 2,000 ft. In some respects, the 
scenery resembles that of the Black Forest, ridges covered by thick 
fir forests being cut by deep and narrow valleys, leading to the 
Glatz basin. The Eulen Gebirge are separated by the frontier 
from the Adler Gebirge, and the main drainage to the upper Elbe 
(Labe) lies in Bohemia. Owing to the broken nature of this 
highland country, relatively easy of penetration, and with its 
admixture of Czech and German population elements, boundaries 
depend on drainage rather than on topography. ‘To the east, the 
Sudetes end abruptly in the Schnee Gebirge (Snow Mountains). 
‘These mountains slope down to the Moravian Gate. 


For eee G Note, see p. 13. 
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General Features: The Morainic Hill Country : The Heath and Moor Country: 
The River Valleys. 


(GENERAL FEATURES 


Northern Germany forms part of the great plain of northern Europe, 
which extends from the Low Countries in the west to merge into 
the vast plains of Russia in the east. In Germany the plain 
measures some 750 miles from west to east, while its width varies 
from about eighty miles in Hanover to about three times this width 
between the coast of Pomerania and the Katzengebirge in the east. 
The plain is mostly below 300 ft. and almost all below 600 ft. The 
landscape is therefore monotonous, and consists of undulating 
plains with wide smooth-sided valleys, and belts of rounded hills 
and ridges, all interspersed with marshes, bogs and lakes. 

The surface of the North German Plain is formed, almost every- 
where, of glacial deposits which were laid down by the ice-sheets 
of the great Quaternary glaciation and of sands and gravels de- 
posited by the streams which drained from them. The structure 
of the floor on which these deposits were laid down is imperfectly 
known because it lies so deep and, apart from occasional outcrops 
of rock, can be reached only by borings. ‘These indicate that the 
hard rock foundation consists mostly of Cretaceous rocks including 
marl, greensand and chalk, which come to the surface here and there 
along the Baltic coast to form chalk cliffs such as those of Rigen. 
Older formations do, however, reach the surface and show that 
Palzozoic rocks, of at least Permian age, enter into the structure 
of the floor of the plain. On this foundation and underneath the 
glacial deposits lie Tertiary rocks, consisting largely of sandstones, 
clays and marls. 


Glaciation 


During the Ice Age, the ice-sheets of Scandinavia spread south- 
wards and reached the northern slopes of the Carpathians, the 
Riesen Gebirge and the Harz, where they left boulders up to heights 
of 1,500 ft. ‘This ice deposited a layer of clay containing boulders 
mixed with sand, pebbles and marl, all of which were derived from 


GH (Germany 1) 6 


82 NORTHERN GERMANY 


the planing down of the surface over which it moved. As the 
ice-sheets melted, further deposition occurred, since the earth and 
stones within the ice mass were left behind. Where the melting 
edge of the ice-sheet lingered long, usually for centuries, the 
deposited material was piled up into long mounds of clay, stones 
and gravel, which are known as terminal moraines. ‘These are 
usually backed by a zone of hills and mounds (drumlins) repre- 
senting the accumulated debris, which was laid down as the ice- 
sheet grew thinner and consequently less able to bear its burden 
of eroded earth and stone. Furthermore, the water draining from 
underneath, and from the edge of, the ice-sheets washed out sands 
and gravels from the morainic material and deposited them in large 
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Fig. 31. The morainic landscape of the North German Plain 


Based on Deutschland (E. von Seydlitz’sche Geographie), p. 60 (Breslau, 1925). 
The width of the section is approximately twenty miles. L = Lake. 


gently sloping deltas or fans in which the coarser materials, being 
dropped first, lay nearer the edge of the ice-sheets and the finer 
material was carried farther outwards. ‘These deltas united to 
form large sandy plains (Sandr), which slope gently, sometimes 
imperceptibly, towards the south. Thus, ideally, the deposits of 
a glacial stage are arranged in three zones, which follow in succession 
from north to south: (a) the clayey ground moraine where the bed 
of the ice-sheets lay ; (6) the terminal moraines and rounded hillocks, 
where the melting edge of the sheets lingered ; and (c) smooth fans 
of outwash material, which often unite to form sandy plains, on the 
outer or southern side of the terminal moraines (Fig. 31). 
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The Earlier Glaciations and the Older Drift 

In northern Europe, three periods of glaciation are usually 
recognized ; they were separated by interglacial periods when the 
surface was free from ice. ‘The first two are known as the Elster 
and Saale glaciations respectively. ‘The deposits of these two 
glaciations are usually referred to as the Older Drift ; the deposits 
of the Weichsel, or last glaciation, are known as the Younger Drift. 

The Older Drift has a much wider distribution than the Younger 
Drift and extends from the southern edge of the latter to the foothills 
of the mountains of central Germany ; it thus stretches in a wide 
belt from Hanover and Westphalia in the west to Poland in the 
east. This Older Drift has been intensely eroded, its terminal 
moraines have been broken up and the hills and ridges of piled-up 
glacial material, which usually lie behind such moraines, have been 
worn down. The surface of the Older Drift has also been re- 
modelled as a result of the third glaciation which affected the land 
farther north. Drainage from the margins of these later ice-sheets 
emptied on to the Older Drift, depositing on it great masses of 
sandy outwash material which was carved up by large rivers derived 
from meltwater from the melting ice. In addition to these deposits 
of clay, gravel and sand, some fine-grained material called loess 
was deposited by wind action on the northern margins of the 
mountains of central Germany (Fig. 3). This was formed as the 
result of erosion of drying surfaces newly exposed by the with- 
drawal of ice-sheets during interglacial and post-glacial times. 

The terminal moraine which can be most clearly distinguished is 
that which probably marks a stage (Warthe stage) in the retreat of 
the ice during the second glaciation. It can be traced across the 
Lineburg Heath, where it forms the watershed, and continues 
through the Altmark ridge, and across the Elbe, thence over the 
Flaming, Nieder Lausitz, the Katzengebirge near Glogau and the 
Trebnitzer Berge (Fig. 32). On the Liineburg Heath and in 
Nieder Lausitz, it reaches heights of about 600 and 670 ft., but 
eastwards it increases in height, reaching 750 ft. in the Katzen- 
gebirge, 840 ft. in the Trebnitzer Berge, north-east of Breslau, and 
attains a highest point of 930 ft. at Schildberg near Posen. ‘This 
line of moraines, which is sometimes known as the Outer Baltic 
Ridge, consist of low hills grouped in short chains, backed by a 
maze of hills and ridges with lakes lying between them. Each 
segment of hills is separated from the next by river valleys draining 
from the central mountains. 
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The Last Glaciation and the Younger Drift 

After the maximum of the second glaciation, conditions improved 
and the ice-sheets retreated a considerable distance to the north, 
but only to readvance again as far as a line which can be traced 
across Schleswig-Holstein, Mecklenburg, Brandenburg, Pomerania 
and West Prussia to East Prussia (Fig. 33). Thus the region to the 
south, which had been under ice during the second glaciation, was 
not again covered by ice. 

The edge of the later ice-sheets (the Weichsel glaciation) lingered 
long along the line shown in Fig. 33, and as they melted they heaped 
up deposits to form a line of terminal moraines which can be 
traced easily in the west where it can be seen clearly in Schleswig. 
Towards the east the terminal moraines are less clear, but the line 
marking the limit of this last glaciation is easily distinguishable 
as a boundary between two regions of different relief. To the 
south lies the denuded Older Drift with few relief forms; to the 
north is a younger and more varied landscape with hills and ridges, 
lake basins, and gravel ridges (eskers), and is much less affected by 
denudation. 

When these latest ice-sheets began to retreat they withdrew not 
continuously, but in stages. Consequently, ice-margin conditions 
were reproduced in zones across the northern part of the plain 
and so lines of terminal moraines and belts of hill country were 
formed across the country from east to west. Three main lines of 
such morainic hills and ridges can be traced, and they lie, one 
behind the other, roughly parallel to the German coast of the 
Baltic Sea, but there are also several subsidiary, discontinuous lines 
indicating other pauses. 

The ice-sheets of the last glaciation (Weichsel) retreated in three 
stages known as the Brandenburg, Frankfurt and Pomeranian stages 
respectively (Fig. 33). The southern limits of the first, or Branden- 
burg, stage have been largely obliterated; the terminal moraines 
of the second and third stages are clearer and consist of two, or 
more, more or less parallel ridges, composed of lines of hills 
jumbled together and interspersed with small river valleys and long 
depressions often filled by lakes. ‘The most prominent line is that 
which marks the southern limit of the Pomeranian stage ; it forms 
the watershed of the small streams flowing into the Baltic Sea, 
and is often referred to either as the Baltic End Moraine or as the 
Inner Baltic Ridge. It can be traced from eastern Schleswig along 
a north-south course as far as Rendsburg. Here it bends eastwards 
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beyond the Liibecker Bucht, and continues north along the northern 
edge of the Lake District of Mecklenburg eastwards of the Oder. 
Its course then lies past Soldin and Berlinchen in Neumark to 
Lower Pomerania, where it continues past Nérenberg and Dram- 
burg to the neighbourhood of Danzig. It bends south again 
around the Vistula depression and becomes broken up into several 
small loops. Beyond the lower Vistula the line may be continued 
just north of the lakes in the Preussische Seenplatte, but in East 
Prussia the moraines are indistinct. This Baltic End Moraine is 
sometimes a sharp, continuous ridge and sometimes a wide belt 
of irregular mounds. The ridges are convex to the south, and 
they traverse higher and lower land alike. ; 


The Urstromtdler 


While these northern regions were under the ice-sheets of the 
last glaciation, the country to the south formed the area over which 
drained the meltwater derived from the edges of the ice-sheets. 
The loads of sand and gravel carried by the draining streams were 
deposited over this land in large sheets forming sandy plains which 
sloped gently to the south. But the foothills of the mountains of 
central Germany prevented the rivers of meltwater from draining 
southwards and so their courses followed the line of the ice-sheets 
and debouched westwards into the North Sea along courses corre- 
sponding to the estuaries of the Elbe, Weser and Ems, because the 
ice-sheets of the last glaciation did not spread beyond the Elbe 
valley. The large volume of water carried by these glacial streams 
formed broad troughs, known as Urstromtdler (ancient river valleys) 
in Germany and as Pradoliny in Poland. They carved up the Older 
Drift and the sandy outwash plains, which now appear as groups of 
low irregularly sculptured platforms; these, however, can be 
traced in a zone along the outer or southern side of the terminal 
moraines of the last glaciation. ‘They form what is known as 
‘Geest ’, and are covered with heath and moor. 

The main region of these old river beds lies south of the main 
morainic belts, but as the ice-sheets retreated such valleys were 
formed in stages farther north. For example, when the ice-sheets 
had retreated beyond the main line of terminal moraines, these 
became the boundary of southerly drainage and a line of Urstrom- 
taler was developed north of them. 

Five such series of old valleys have been traced. Four of these 
lie south of the zone of the Baltic End Moraine; the fifth is 
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the Pommersche ‘Tal (Pomeranian valley), which lies within the 
main moraine (Baltic End Moraine), and extends from Kathaus in 
West Prussia to near Rostock. 


Summary 


To sum up, the main features of the glaciated North German 
Plain are as follows : | 


(2) 


(0) 


The region of ground moraine (Younger Drift), laid down 
by the glaciers of the last stages of the Ice Age. This region 
forms a low, gently undulating morainic plateau, carrying 
on its surface lines of terminal moraines, rounded ridges, 
long mounds, hummocks and lakes. It extends from eastern 
Schleswig-Holstein, Mecklenburg and Pomerania to 
East Prussia. Its continuity is broken by the lines of the 
large valleys of the Oder and Vistula; thus Mecklenburg 
forms a western region, Pomerania a central region, and 
Fast Prussia an eastern region. 

The region of outwash plains and Urstromtialer to the south 
of the morainic plateaux. Here the moraines and sandy 
plains have been cut up by late glacial and post-glacial 
drainage into a series of low sandy platforms, separated by 
wide valleys, which can be traced from the ‘ Geest’ of 
Hanover and Oldenburg, through the Liineburg Heath in 
the west to the ‘ Geest’ of Sternberg and Nieder Lausitz 
in the east. 


(c) Across these two zones the modern river valleys have 


worked out their courses, partly along the lines of the 
Urstromtaler and partly along lines of sub-glacial channels 
cut beneath the ice-sheets. 


Thus the North German Plain can be conveniently described in 
the following regions, shown on Figs. 34, 35 : 
(a) The Morainic Hill Country : 


(1) Eastern Schleswig-Holstein 

(2) Mecklenburg Lake Plateau 

(3) Baltic Heights and Lake Plateau of POureTanIE 
(4) East Prussia 


(b) ‘The Heath and Moor Country : 


(1) Western Hanover and Oldenburg 

(2) Liineburg Heath and its extensions 

(3) Flaming 

(4) Nieder Lausitz 

(5) Barnim, and the smaller Geest regions of Brandenburg 
(6) Sternberg 

(7) Western Schleswig-Holstein 

(8) Mecklenburg 
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(c) The River Valleys : 
(1) The Zone of the Old River Valleys (Urstromtdler) 
(2) The present river valleys 


The coastlands of the North German Plain have acquired distinc- 
tive features largely through sinking of the borders of the regions 
described above. The coastal features are treated separately in 
eChapter VI. 


- ‘THE Morainic Hitt Country 


The morainic hill country may be conveniently described in four 
sections: (1) Eastern Schleswig-Holstein; (2) The Mecklenburg 
Lake Plateau; (3) The Baltic Heights and Lake Plateau of 
Pomerania; and (4) East Prussia. 


(1) Eastern Schleswig-Holstein 


- The hill country of Schleswig-Holstein is so-called for want of a 
better name. ‘The hills, or rather hillocks, are nowhere more than 
500 ft. high, and in another country they might well rank as lowland. 
The region is bounded on the west by the terminal moraines of 
the last glaciation which continue into Denmark. The southern 
boundary can be conveniently drawn along Liibecker Bucht, which 
breaks the continuity of the main line of the terminal moraines. 
These moraines are arranged in three almost parallel lines, lying 
close together. ‘They extend almost due north to south as far as 
Rendsburg where they turn south-east. 

The surface consists of clay loams, containing boulders and 
_ pebbles and interspersed with sand and gravel; the last occur more 
frequently in the terminal moraines than in the clayey ground 
moraine which lies behind them. The clays form firm, fairly 
heavy but easily worked loams, and this is one of the more fertile 
regions of the morainic zones of Germany. Along the eastern side 
of the country the sea has penetrated along the lines of valleys 
between the hills and ridges reaching as far as the moraine hill 
country to form the so-called férden, at the head of each of which 
stands a port, e.g. Flensburg and Kiel (see pp. 138-40, Figs. 52, 53). 

The relief of this region is on the whole undulating, with small 
valleys threading between the hills and hillocks. The hills lying 
behind the terminal moraines are generally lower. Sharp slopes 
are few and the height of the hills ranges between 30 and 500 ft. 
The country forms well-tilled farmland, in which the homesteads 
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lie scattered with village nuclei at intervals. More than three- 
quarters of the land comes under the plough and fields are usually 
enclosed by hedges. ‘This contrasts with the Geest to the west. 
where about half the land is under meadow and pasture. In the 
hill country of Schleswig-Holstein the hummocky landscape, with 
trees, small lakes and low-banked estuary-like férden stand in 
marked contrast to the dry, sandy, monotonous and bare landscape 
of the Geest. 


(2) The Mecklenburg Lake Plateau 


Standing between the hill country of Schleswig-Holstein on the 
one hand and the Baltic Heights on the other, is the Mecklenburg 
Lake Plateau. Over large areas, the level or slightly undulating 
surface lies below 350 ft., and the highest point in the whole region, 
to the south-east of the Plauer See, is only 580 ft. above sea level. 

Countless rivers, none of any great volume, criss-cross the region 
in all directions. In general, however, the drainage pattern tends 
to be radial, with a slight tendency towards the west. The principal 
rivers flow away from the Lake Plateau, although many drain into 
the lakes themselves. Northwards, the Warnow and Recknitz 
flow to the Baltic, south-westwards the Dosse, Steppenitz and the 
Elde drain to the broad valley of the Elbe, and southwards, the 
Havel flows to the Spree, just west of Berlin. The complexity of 
the pattern, so obvious even on small scale maps, is heightened by 
narrow channels (Rimnen), which traverse the almost level surface 
of the country. For the most part, the channels run from north to 
south, with side channels entering at right angles. A few are water- 
filled and assist in the work of drainage ; others are either completely 
dry or are partly occupied by lakelets. 

The thickness of the glacial moraines laid over Mecklenburg 
amounts to more than 300 ft. in places. Thus, the character of 
almost the whole of this region can be traced directly to the deposits 
of the ice-sheets. ‘The arrangement of the relief features is zonal, 
with concentric belts of different types of country running roughly 
parallel to the shoreline of the Baltic. These belts are four in 
number. In the north is the Bodden coast, with its long, projecting 
points and reed-covered inlets (see p. 141); in the extreme south 
is the outwash belt (Sandr) which enters more properly into the 
description of the Geest (see pp. 111-12). It is, therefore, the two 
intermediate belts which are most widely developed in Mecklenburg 
and lower Pomerania. 
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THE MORAINIC HILL COUNTRY gi 


The more northerly of these is the zone of flat ground-moraine, 
composed largely of boulder clay. It is spread over a broad plain, 
some 160 ft. above sea level, and results in a level or gently un- 
dulating landscape. Here and there, as in lower Pomerania, 
isolated hills rise slightly above the general level of the plain. 

The more southerly belt is the zone of irregular ground moraine, 
which forms the Mecklenburg Lake Plateau proper ; it is bounded 
to the north and south by lines of morainic hills. The northern 
edge is clearly defined by the Baltic End Moraine, laid down at the 
edge of the ice-sheet at the beginning of the Pomeranian stage (see 
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Fig. 36. Surface features of the north-western German plain 





Based on de Martonne, E., ‘ Europe Centrale’, pp. 32-3 (Paris, 1930); this 
is Tome IV of the Géographie Universeile, edited by P. Vidal de la Blache and 
L. Gallois. 

The figures in the key are as follows :— 

1. Reclaimed marshes; 2. Peat bogs; 3. Geest; 4. Alluvial valleys ; 
5. The Borde; 6. Central Hercynian Highlands. 


p. 85). This moraine provides the most prominent relief feature 
across the North German Plain, although it is the product of only 
one of many successive stands of the ice-sheet during the glacial 
period. In Mecklenburg, it runs eastwards from Liibeck, keeping 
close to the southern shores of the Liibecker Bucht. From Wismar, 
it turns south-east through Giistrow to Neubrandenburg and then 
swings in a more southerly direction to Feldberg and Joachimsthal 
in Ukermark, in order to make a wide circuit of the Oder depression. 
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Sometimes, this morainic material forms a narrow-crested ridge ; 
elsewhere, as at some distance east of Feldberg, it degenerates into 
irregular moraine heaps. ‘The broadest extent of hill country 
throughout the whole of this region is immediately north of Feldberg, 
where the land rises to 550 ft. above sea level. The southern edge 
of the Lake Plateau is also formed by a terminal moraine, and lies 
about twenty miles to the south of the principal moraine. Its 
track is not easily traceable, since it forms a series of bows and 
loops which are not at all continuous. 

The zone of irregular ground moraine between these two terminal 
moraines repeats many of the characteristics of the more northerly 
zone. But in contrast with the simplicity of the flat northern area, 
it presents a confused tangle of hills, ridges and intervening hollows. 
The hills rise little above the general level of the plain and follow 
no apparent trend. The hollows are either channel-like or circular, 
but almost all have extremely irregular outlines, a factor responsible 
for the curious shapes of so many of the lakes. These lakes, the 
product of the impermeable nature of the moraine and the hummocky 
nature of the landscape, vary in size from pools to extensive sheets 
of water. The largest, the Miiritzer See, lies in the centre of the 
belt and covers forty-three sq. miles. Farther west are the long 
narrow lakes of Plauer See, Schweriner See and Ratzeburg See, 
fringed with beech forests, and providing a variety of scenery 
unequalled in this monotonous plain (Fig. 37). 

In spite of the extensive areas under water and the large timbered 
estates of the Prussian Junker families, over 709% of the whole of 
this region is used for agriculture. ‘The woodland, largely composed 
of beech and pines, increases as one goes south ; certain areas have 
been afforested and others have been cleared for pasture. For the 
most part, the soil is a clayey loam, with sand and gravel patches 
increasing in extent towards the terminal moraines. The richer 
loams are devoted mainly to sugar-beet, while the potato is the 
chief crop in the sandier regions, and rye is the principal cereal 
throughout. Agriculture supports 45% of the total population, 
but there is no industrial development and this is one of the most 
thinly peopled regions in Germany. | 3 


(3) The Baltic Heights and Lake Plateau of Pomerania 
(Plates 59, 60) 

In the angle between the lower Oder and the Netze, the North 

German Plain rises in height, and there is a considerable area over 
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Figs. 37, 38. The Lake Plateaux of Mecklenburg (above) and 
Heights region (below) 
Based on G.S.G.S. Series 4072, 1: 500,000, Europe (Air), Sheets N.E. 52/10, 
52/14, 54/10, 54/14 (1941). 
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300 ft. above sea level. The higher land stretches eastward into 
the Polish Corridor, and near the Polish-German frontier it rises 
to nearly 1,100 ft. Although standing above the general level of 
the plain, the physical features of this region are but a continuation 
of those of Mecklenburg to the west. 

As elsewhere along the southern margin of the Baltic, there are 
belts of different types of country running roughly parallel to the 
coast. A sample strip of territory showing these four belts is given 
in Figs 30: 

(1) Along the coast are lines of dunes and the lakes and moors 
associated with them (see p. 1409). 


(2) ‘Then follows a comparatively flat or gently undulating belt 
of boulder clay (ground moraine), about twenty-five miles 
wide, and lying at some 30-250 ft. above sea level. 


(3) This is followed in turn by a belt of hilly and hummocky 
country, composed of irregular ground moraine, deeply 
trenched by streams. ‘To the south, this irregular country 
rises rapidly to heights of about 400~-1,000 ft. ‘These form 
the Baltic End Moraine, which runs continuously from 
Schleswig-Holstein into East Prussia, and which represents 
the final (or Pomeranian) stage of the last glaciation (Weich- 
sel). Here, in Pomerania itself, it is known as the ‘ Héhen- 
riicken ’, and it includes all the usual phenomena associated 
with the extreme limits of glaciation—irregular boulder clay, 
drumlins and gravels. The course of the End Moraine runs 
east from the Oder through Mohrin, Soldin, and Berlinchen ; 
then north and north-eastwards to Noérenberg and Dram- 
burg. From here, the line of higher ground continues 
north-eastwards towards Danzig. In places it rises to over 
600 ft. above sea level; and, just east of the German 
frontier, the Turmberg, some twenty miles south-west of 
Danzig, reaches 1,085 ft. ; this elevation is the highest point 
on the North German Plain. The clay and gravel surface 
of all this high belt is characterized, as in Mecklenburg, by 
a line of depressions filled with water or peat; here is a 
chain of small shallow lakes overlooked by the wooded 
country of nearby hills and ridges (Fig. 38). ‘I’o the south 
of the main End Moraine, several smaller moraine loops can 
be distinguished, arranged in short concentric lengths behind 
one another. 
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(4) To the south, the moraine belt is succeeded by an area of 
sandy plains (outwash fluvio-glacial Sandr), covered by 
heath. This heathy landscape stands in sharp contrast to 
that of the moraine country. Near the latter the sandy 
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Fig. 39. Surface features of Pomerania 
Based on Brandt, B., ‘Der Nordosten’, p. 121 (Berlin, 1931), in the series 
Landeskunde von Deutschland. 
area 1S somewhat uneven in surface ; southwards it becomes 
a level sandy expanse, sloping down to the valley of the 
Warthe-Netze. | Numerous small lakes are _ scattered 
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throughout the area. To the east, in the Polish Corridor, 
the corresponding area of the Tuchele Heath (in Polish the 
Bory Tucholskie) likewise slopes to the Vistula valley. 

The Baltic End Moraine forms the watershed between the 
streams which flow direct to the Baltic Sea and those which flow 
southwards. ‘The southward flowing streams drain into the Netze, 
which lies along the course of one of the Urstromtiler (see p. 87). 
The northward flowing streams follow zigzag courses. The east- 
west reaches run along channels formed by rivers of meltwater 
during successive pauses in the northward retreat of the ice-sheets. 
The north-south reaches were cut by streams which flowed under- 
neath the ice, and gouged deep channels (Rinnen) in the underlying 
surface. When the ice retreated, the surface was left seamed with 
furrows which the post-glacial rivers followed in their courses to 
the sea. ‘These valleys draining from the Baltic Heights are deeper 
than the corresponding valleys in the Mecklenburg Lake Plateau, 
because the ice remained longer in the east, and the erosive activity 
of the streams, both under and along the margins of the ice-sheets, 
was greater. But the streams which now occupy the valleys are 
much smaller than those which originally cut them, and the bottom 
lands form relatively broad stretches of water meadow, with 
occasional marshy tracts. 

To sum up: the whole Baltic Heights form a large-scale example 
of the arrangement indicated on Fig. 31. The contrast between 
the clay of the ground moraine and the sandy plain to the south is 
reflected in the different economy of the two areas. ‘The more level 
stretches of the former provide comparatively fertile soil for agricul- 
ture; but the sandy surface of the south is mainly a cattle land, 
with a correspondingly less dense population. Germanic settle- 
ments which have been proceeding since the Middle Ages have not 
yet effaced the traces of the former Slav inhabitants, and evidence 
of Slav settlement still remains in place-names and village forms. 
The country towns of both the sand and the clay areas are small 
and of little importance. 


(4) East Prussia (Fig. 35, Plates 61, 62) 


The detached territory of East Prussia extends south-eastwards 
from the Baltic coast. To the west the province is bounded by 
the Nogat, a distributary of the Vistula, and by the Vistuia itself ; 
eastwards by the Niemen (Memel) and its delta; southwards it 
passes into the valley of the Bobr-Narew and the plains of Poland. 





Plate 59. Morainic landscape south of Stettin 


A view of the undulating morainic landscape ; in the foreground is the village of Stolpe 
and the Berlin—Stettin canal. 





Plate 60. Drumlin topography near Norenberg 





Plate 61. The Masurian Lakes 


The southern part of East Prussia consists of a wooded undulating plateau dotted with 
numerous irregularly shaped lakes. 





Plate 62. Hohenstein in East Prussia 
A view of the gently undulating plateau in the southern part of East Prussia. 
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‘he surface features of the region are dominated by the series of 
glacial moraines which fringe the Baltic lands. 

Relief —Only in two places does the altitude exceed 1,000 ft., and 
as a rule it is much lower. East Prussia is clearly part of the North 
German Plain, for the northern part is an undulating lowland of 
ground-moraine country, diversified by three groups of low hills, 
and the south is a morainic plateau, mainly 300-400 ft. above sea 
level. The whole area is characterized by a great complication of 
the details of relief, with innumerable small hills or ridges. ‘The 
province may be divided into three zones of altitude and surface 
features, parallel to the Baltic coast, like the remainder of the Baltic 
lands of Germany. 7 | 

(1) The first zone is that of the plain behind the coast, broken 
though it is by several restricted plateau areas of moderate 
altitude. In the west, the seaward frontier runs along the 
river Nogat, the eastern branch of the great delta of the 
Vistula, and along the extensive alluvial flats above Elbing 
around the Drausen See, an inlet reaching the Frisches Haft 
only by a narrow channel. Immediately to the east lies a 
low plateau of irregular rounded hills, the Elbinger Hohe, 
reaching at its highest an elevation of 650 ft. ‘This plateau 
fronts very sharply upon the Nogat flats, and forms a 
favourable site for Elbing. 

Farther east is the low plateau of the Stabelack, lying 
between the Ermeland and Natangen districts, from which 
short streams flow in all directions. It is a more extensive 
area of hills than is the Elbinger Hohe, and attains a height 
of 70g ft. above sea level in the Schloss Berg. A third 
isolated plateau area lies to the north, and comprises the 
rectangular peninsula of Samland, which stands out boldly 
into the Baltic and separates the Frisches Haff from the 
Kurisches Haff. The hills of Samland are of no great height, 
reaching 361 ft. in the Galtgarben, but they approach the 
western shore and give rise to low cliffs of 100 ft. in places 
(see pp. 157-8). 

To the north-east, the plain widens to its fullest extent 
and continues with little to break its general monotony 
across the valley of the Pregel-Inster river, to reach the plains 
of Lithuania by the valley of the Niemen (Memel). 

(2) The second principal zone in the relief of East Prussia is the 
low plateau (‘ Preussische Seenplatte ’), which covers nearly 
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half of the province and which extends southwards across 
the Polish frontier. Except for a few river valleys, it is 
everywhere over 300 ft. above sea level, and in two areas 
exceeds 1,000 ft. “These are in the extreme west, where the 
Kernsdorfer Hohe attains an altitude of 1,027 ft., and in the 
east, where an extensive area near Goldap culminates in the 
Seesker Berg, 1,017 ft. The most prominent features of this 
plateau are the irregularities of the relief and the great 
number of lakes (Plate 61). The surface is covered with 
innumerable hills and ridges, often showing great irregu- 
larity of arrangement. The hollows are frequently filled 
by lakes, which number some 380. It is on account of 
these lakes that the plateau is known as the ‘ Preussische 
Seenplatte ’, or the Masurian Lakes region. The largest 
are the Mauer See, Lowentin See and Spirding See in the 
east, the surfaces of which lie at altitudes of 384 ft. These 
larger lakes are irregular in shape, with many branching arms. | 
The majority lie in long, narrow valleys ; the Geserich See, 
for example, is about eighteen miles long and half a mile 
wide. All have a general trend from north to south. 


(3) The third zone of relief is represented but little in East 
Prussia, and consists of a low plateau along the Polish 
border, gently sloping southwards towards the rivers 
pobr and Narew. As in the Baltic Heights a good deal is 
sandy heath of monotonous aspect, represented by such 
tracts as the Johannisberg Heath in the south. 


Drainage.—The greater part of East Prussia is not drained by the 
great rivers which form its eastern and western borders. Almost 
the entire plain and much of the lake plateau drains into the Baltic 
by rivers which have their basins within the province. The principal 
of these rivers is the Pregel which rises beyond the frontier to the 
east, and flows across the northern half of the country to enter the 
Frisches Haff just south of Konigsberg (see pp. 156~—7). The 
Pregel receives few tributaries from the north, for the Niemen lies 
not far off, but receives two considerable tributaries from the south 
—the northern Pissa and the Angerupp, which rise within the Lake 
Plateau. The left bank tributary of the middle course, the Alle, 
drains all the centre of East Prussia, and rises near the southern 
edge of the Lake Plateau. The western part of the province is 
drained by the Passarge, which rises near the source of the Alle 
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and flows northwards into the Frisches Haff (see pp. 156-7). The 
remainder of the northern plain and the Samland peninsula are 
drained by short, independent streams. 

The lower courses of the Vistula and Niemen receive mostly small 
streams from East Prussia. ‘The southern part of the province, 
however, drains into the Vistula by way of its tributaries, the Bobr- 
Narew and Okra. From the interior of the Lake Plateau a number 
of rivers flow southwards in parallel courses, to unite in Poland 
with these larger streams. ‘The largest of the lakes on the plateau 
form a central reservoir, for they are connected with each other ; 
from the Mauer See the Angerupp flows northwards to the Pregel, 
and from the Spirding See the southern Pissa flows southwards to 
the Narew. 

The delta of the Vistula 1s undergoing interesting changes, for 
there is an eastward shift of its outflow. Since the fifteenth century, 
the Nogat, the most easterly branch, has greatly increased its 
volume (see p. 155). 

Origin of the present landscape.—The salient features of the 
physiography of East Prussia result from the ice-sheets of the glacial 
period. ‘The threefold arrangement of (1) a coastal plain consisting 
of ground moraine ; (2) a lake plateau ; and (3) an outward sloping 
plain of outwash sands is found in East Prussia as in Pomerania, 
in Mecklenburg and in Schleswig-Holstein. 

The evidence of the ice-sheets is perhaps more striking in East 
Prussia than in the provinces to the west, although it is fragmentary 
in parts, and the glacial history of the province cannot yet be fully 
correlated with the glacial history of the areas to the east and west. 
Traces of terminal moraines can be found along five different courses 
in East Prussia. All are not yet identified with certainty, however, 
and some may represent complications arising from lobes of the 
ice-sheet rather than from the main front of the sheet itself. 
Broadly speaking, there are two main lines of terminal moraines 
lying along the southern and northern edges of the Lake Plateau, 
each marking a pause between the successive northward retreats. 
‘The southern line of moraines marks the pause between the periods 
of retreat known as the Brandenburg and the Frankfurt (see p. 85). 
Following a line from the Kernsdorfer Hohe to Niedenburg, and 
thence along the south side of the lakes to the Suwalki Heights on 
the borders of Lithuania, it is marked by a more considerable accu- 
mulation of glacial material than occurs on the plateau or on the 
plain. ‘The southward slopes towards Poland, generally devoid of 
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lakes, consist of outwash plains of bedded sands and gravels 
deposited by outflowing streams from the comparatively stationary 
ice-sheet. 

Between the southern and northern edges of the Lake Plateau, 
the surface is covered by the ground moraine of the ice-sheet, laid 
down during the Frankfurt retreat, but complicated by the belt of 
terminal moraines along each margin. ‘This sheet of boulder clay 
is irregularly pitted with hollows, and mounds and ridges of debris 
further diversify its surface; a number of rounded ridges of the 
type known as drumlins are found, but eskers, the long narrow 
ridges of stratified material, are rare. Stream drainage is confused 
by dams of morainic material, and the lakes of the plateau fill most 
of the depressions. ‘The larger lakes lie in the hollows caused by 
the irregularities of the hilly ground moraine type of country ; the 
Okull See and the Haus See are of this type. In the case of many 
lakes, however, terminal moraines seem also to have been partly 
responsible for their formation. 

Across the plateau further complications of relief are caused by 
several shorter sections of terminal moraines, representing loops of 
the principal moraines or minor pauses during the Frankfurt 
retreat (Fig... 33). 

The northern edge of the plateau is marked by the Baltic End 
Moraine, the principal feature of the series which borders the Baltic 
Sea, and the moraine which so closely parallels the line of the coast. 
From Pomerania, the moraine turns to make a considerable south- 
ward loop along the lower valley of the Vistula as far as the East 
Prussian frontier. ‘The actual belt of the moraine on either side of 
this river is crowded with lakes, some several miles long; the 
entire lake and moraine belt is cut through by the flat floored valley 
of the Vistula, which is three miles wide in places. From a point 
near Marienwerder the moraine belt turns to the north-east. It 
is difficult to identify it in East Prussia, but it is thought to follow 
a course near Prussische Holland and Mohrungen, continuing 
thence by way of Bischoffsberg, Angerberg on the Mauer See, and 
Goldap, passing thence into Lithuania. 

To the north of this line, in the plain of East Prussia, the surface 
is characteristic of a ground moraine, for across it the ice-sheet 
moved northwards during the period of retreat known as the 
Pomeranian. It is a flat or undulating surface of boulder clay, 
varied by patches of sand and occasional ridges, and bearing a 
number of lakes, much smaller than the lakes of the plateau. The 


THE MORAINIC HILL COUNTRY IOI 


surface of the ground moraine is further traversed by a system of 
narrow channels (Rinnen) and occasional hollows usually known as 
‘ giant kettles’. ‘The peninsula of Samland is diversified by what 
are believed to be fragments of terminal moraines representing a 
further pause in the movement of the ice-sheet. 


Tue HeatH and Moor Country 


A prominent feature of the North German Plain is the great extent 
of sand and gravel, largely covered with a vegetation of heather, 
bushes or woodland or with patches of bog. This type of country 
is known as Geest, and is thinly populated, for the infertile soil 
does not readily support a productive agriculture. The Geest 
may be subdivided into a number of separate regions. The 
boundaries of these regions, as shown in Fig. 34, are inevitably 
generalized. It should be remembered that such areas rarely 
show comparatively sharp boundaries, for these unconsolidated sands 
and gravels are easily eroded by rivers, and the boundary of every 
sandy tract is confused by the results of later river erosion and 
deposition. Nor are there any pronounced features of relief to aid 
in delimiting the Geest regions, for their altitude rarely exceeds 
_.600 ft., and for the greater part is much lower. 

The Geest is a fluvio-glacial feature in origin, consisting of great 
outwash plains of bedded sands and gravels, which were derived 
from the finer morainic material spread over the area outside the 
terminal moraines. ‘The outwash plain was largely sandy, with 
frequent patches of gravel and occasional beds of stones. The 
existing deposit is the last of a series of outwash plains, taking its 
origin from the last glaciation, but superimposed upon the remnants 
of the Older Drift. ‘Throughout the area of outwash plains the 
larger fragments of the material carried by the ice-sheet are 
irregularly distributed as erratic blocks. 

The materials of the plains have frequently been deposited to a 
depth of more than 100 ft., and in places to depths of 250 ft. 
They may, and frequently do, overlie the earlier ground moraine 
laid down by the ice-sheet in its greatest southward extension, and 
the ground moraine in turn overlies the Tertiary beds beneath. 

These outwash plains do not appear today as continuous areas 
of sand and gravel, for the post-glacial development of the drainage 
system resulted in its break up into detached areas. ‘The valleys of 
the larger rivers which developed in the North German Plain, in 
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part in the Urstromtaler or valleys of the immediate post-glacial 
period—the Aller, Weser, Elbe, Havel, Spree, Oder and Warthe— 
removed considerable quantities of sand and gravel and filled up 
part of their valleys, partly with this coarser re-sorted material, but 
mainly with fine material in the form of alluvium. ‘The component 
parts of the outwash plain thus appear as relict areas separated by 
broad belts of marshy country. ‘Thus in the east-central parts of 
the plain (the area of the ‘ great river valleys’), the Geest regions 
are smaller than those to the west, owing to the greater abundance 
of large rivers to form dividing belts of alluvium, and also to the 
constriction of the low ground between the Bohemian Plateau to 
the south and the Lake Plateau to the north. 


The present landscape 


Low hills or undulating plateaux characterize the surface of the 
Geest regions, and the altitude for the most part seldom exceeds 
150 ft., although it rises in places to over 600 ft. Broadly speaking, 
the Geest country is composed of two types of soil and vegetation 
cover, the heath (Herde or Sandgeest) and the moor (Moor or 
Moorgeest). ‘Vhese two types of cover differ very greatly from each 
other in appearance, in soil, and in value to man. While they are 
both found on a sandy subsoil, the moor represents a difference 
brought about by factors of soil drainage and vegetation growth, and 
not simply by the basic geological factors. ‘The heath occurs at 
altitudes over 100 ft. and the moor at altitudes below 40-50 ft. ; 
in the intermediate zone heath is predominant in the east, but the 
moor increases westwards with the increase of rainfall and humidity. 
The word Geest means poor infertile country and is properly applied 
to moor and heath alike. It should be noted that the word ‘ moor’ 
has to be employed in a sense quite different from its common 
meaning in England. 

Over considerable areas of the heath (Hezde or Sandgeest), there is 
an absence of surface water owing to the pervious nature of the sands 
and gravels, and the water table is deep seated. Much of the drainage 
is drawn off underground to the Elbe, Weser and other rivers. 
The valleys of the existing streams are wide and shallow. In places, 
rivers have developed sufficiently to remove the sands, where these 
are fairly thin, and to expose the underlying boulder clay, productive 
of more fertile soils. Less frequently the rivers have deepened 
their beds even further and exposed the underlying Tertiary beds, 
but this occurs normally only where these rocks are uplifted. The 
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thin surface soil has been leached of much of its fertility and is 
acid in reaction (see p. 209), owing to the rapid passage under- 
ground of rainwater and to the absence of calcareous material. It 
supports, therefore, a natural heath vegetation of heather, with here 
and there, groups of birches, junipers, poplars and pines (see 
pp. 208-9). Some parts of the heath are naturally inimical to tree 
growth, but elsewhere the absence of trees is often due to early 
deforestation, sometimes by overgrazing. 

The moors are characterized by a greater abundance of moisture. 
The penetrating surface water in places forms a hard impervious 
layer or ‘pan’ of iron oxide (Ortstein), a few feet below the surface 
of the ground. These layers tend to result in the waterlogging of the 
upper soils, a condition in which the sphagnum moss flourishes 
and accumulates to form peat. The surface of a peat area, dry in 
appearance, may in fact be soft and yielding. This is the ‘ high’ 
peat bog (Hochmoor), sometimes called in this country a ‘ moss’. 
Here and there in these bogs, islands of sand may remain, bearing 
clumps of briars and forming small mounds (Bulten). With the 
development of surrounding bogs these islands of sand become 
eventually lower than the surface of the bogs. They in turn become 
waterlogged and the peat spreads further. 

_ Where the accumulation of water is greater, especially at lower 
altitudes or where patches of clay occur, larger bogs develop, in 
which much of the excess of water appears on the surface and often 
forms small pools or meres, some of which are large enough to be 
called lakes. These are the ‘low’ bogs (Flachmoor); they are 
characterized by the development of fen peat, deriving from several 
plants such as the sedge and not from the sphagnum moss. ‘These 
Flachmoor occur more frequently in the western Geest regions, 
especially in Hanover, Oldenburg and Schleswig-Holstein. 

Further details of the vegetation of heaths, moors and bogs is 
given on pp. 208-13. 


Reclamation 


The last seventy years have seen considerable efforts to improve 
the productivity of the Geest regions. ‘These efforts were principally 
directed at the bog and fen areas, and were systematized in 1877 with 
the establishment of a commission to further reclamation of the 
moorland. The long established custom of burning peat and of 
sowing buckwheat in the ashes gave way to improved methods. 
The larger and lower bogs were drained, and sand was mixed with the 


104 NORTHERN GERMANY 


peat to produce a soil in which normal circulation of water could 
take place. Later on, Dutch methods of improving peat bogs were 
adopted, involving the removal of the peat, and its mixture with 
marl, manure and river silt. Chemical fertilizers are not greatly 
required, for the fen peat is rich in nutrients. ‘The new agricultural 
settlements on the low moors were called fen-colonies(Fehnkolonten) ; 
Papenburg is an example of a fen colony which has grown into a 
thriving town. 

The progress of science gave further impetus to reclamation. 
The development of the Stassfurt potash salts provided supplies of 
fertilizer to enrich the soil. ‘The high moor benefited from the 
introduction of the steel plough, which enabled the underlying 
hard pan to be broken up, thus allowing the free drainage of 
accumulated water. When the peat had been made workable, 
the application of chemical and mineral fertilizers could follow, . 
for the peat of the moor (in contrast to fen peat) is very poor in 
nutrients and derives the maximum benefit from the use of 
fertilizers. 

The reclamation of the heath in the Geest regions has been less 
spectacular. Where a sufficient depth of soil existed, fertility was 
conserved and improved by the termination of the traditional 
practice of growing crops of cereals without change, and by the 
adoption of rotation crops and conversion of exhausted arable land 
to pasture for stock raising. In much of the heath country, however, 
the development of afforestation has provided the most economical 
way of using what fertility the sandy soils possess. 

The Geest may be divided into eight main regions :— 

t. Western Hanover and Oldenburg 


2. The Liineburg Heath and its extensions, lying between the 
Aller and the Oder 


3. The Flaming 

4. Nieder Lausitz 

5. Barnim, and the smaller Geest regions of Brandenburg 
6. Sternberg 

7. Western Schleswig-Holstein 

8. Mecklenburg. 


In addition, stretches of sandy fluvio-glacial material form the 
_ southern portion of the Baltic Heights and of East Prussia (see 


Pp- 95, 98). 
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(1) The Geest of Western Hanover and Oldenburg (Plates 63, 109) 

This region is roughly triangular in shape, bounded on the east 
by the broad alluvial valley of the Aller and lower Weser (and by 
the Weser estuary). ‘T’o the south lies the narrow belt of loess soils 
of the Bérde, which fronts southwards upon the Hercynian uplands 
of central Germany (see pp. 55-9); this thins out and disappears 
west of Minden, so that in the neighbourhood of Osnabriick moor 
and heath lie against the westerly extremities of the T'eutoburger 
Forest (see pp. 63-4). Westwards the region is limited by the narrow 
strip of alluvium along the Ems, and northwards by the Marschen, 
which are areas of clayey marine silt reclaimed from the North 
Sea (see p. 126). 

The region is low lying, and only in restricted areas to the south 
does the elevation exceed 300 ft. ‘The gentleness of the slopes 
results in the wide development of alluvial flats in the upper courses 
of the streams, for the lower courses are largely tidal and are filled 
with salt marsh. River alluvium is more extensive therefore, in 
the south of the region, especially in the valleys of the lower Weser 
and of its tributary the Aue, in the valley of the Hase, a westward 
flowing tributary to the Ems, and at the foot of the Weser Hills, 
where the swift flowing streams from the hills have been forced to 
drop their loads of sediment. Fragments of the terminal moraines 
of the earlier stages of the glaciation are found in the south of the 
region. ‘The glacial sands of the latest glaciation which are 
responsible for the present character of the region vary in thickness 
from 150 to 250 ft., and rest upon the underlying ‘Tertiary clays. 

The Geest of -western Hanover and Oldenburg shows the 
maximum development of the moor at the expense of the Sandgeest, 
for the latter is broken into innumerable isolated tracts by the moor. 
Only between Bremen and Meppel in the Middle Ems, in fact, is 
there any continuous belt of true Sandgeest. A belt of moor 
between the Ems and Weser estuaries separates this from isolated 
patches of Sandgeest in East Friesland and the seaward parts of 
Hanover. ‘The greater part of the moor is low moor, and areas of 
water are considerable, for besides a number of small pools there 
are three lakes—Steinhuder, Dummer and Zwischenahner. ‘I'he 
heath carries most of the woodland of the region. 

To the west this region is separated from the Geest territories of 
the Netherlands by the narrow ribbon of drained alluvium and salt 
marsh of the lower Ems valley. West of this strip lies a long and 
narrow tract of heath country, succeeded by a broader strip of 
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moor, along which runs the Dutch frontier. This moor extends as 
far south as the Rhine at its westward turn into the Netherlands. 
The greater part of this area is known as the Bourtanger Moor, 
most of which lies in Dutch territory. 

Each tract of moor or heath bears a local name related to the 
nearest community, while occasionally larger areas are dis- 
tinguished by regional names, such as the Wietings Moor south-east 
of Bremen or the Hummling Heath south-west of Oldenburg. 
Some of these tracts maintain a certain peculiarity of rural life, 

like the French pays. 

' Settlements avoid the moor in favour of the drier heath. ‘The 
town of Oldenburg lies at a point where a tongue of heath projects 
very close to the river Hunte, providing a drier site than the moor 
to the east and west, than the marshes to the north, and than the 
alluvial plain to the south. Rural settlement increases very rapidly 
to the south when the loess belt is reached. It is the heath, rather 
than the moor, which is most thinly populated, for in the last 
seventy years the moor has been reclaimed with considerable 
success, and now supports numbers of new agricultural settlements. 
Two areas to the north-west and south-west of Oldenburg, mainly 
of heath, are the most thinly populated districts in the whole of 
Germany, save for the higher slopes of the Bavarian Alps. 


(2) The Liineburg Heath (Plates 64, 65) 


This, the most extensive of the Geest regions, lies between the 
lower Elbe and Aller-Weser valleys, and extends from the Weser 
estuary to the bend of the Elbe. The highest point reaches an 
altitude of 560 ft. ; the surface for the greater part is flat or undulat- 
ing, although the edges drop rather sharply into the alluvial strips 
of the great river valleys on either side. The Liineburg Heath 
proper occupies the central part of the region where the land is 
highest. ‘This central area is dominated by several low hills 
running diagonally across the region from north-west to south-east, 
which represent the remnants of the moraines of an earlier glacia- 
tion, modified by post-glacial erosion. ‘The rivers which rise in 
this region have cut deep upper valleys, with well-wooded sides. 

Over the whole region, however, the heath is dominant, charac- 
terized in the dried parts by heather (Erica cineraria), and in the 
more humid areas by bell-heather (Evica tetralix). Heath extends 
westwards to the North Sea, from Vegesack to a point near 
Cuxhaven, although it is cut through by strips of moor and marsh. 





Plate 63. A peat moor in Oldenburg 


Peat cutting in the Dammer Moor in southern Oldenburg. 








Plate 64. The Liineburg Heath 
Where unreclaimed, the sandy soil of the Liineburg Heath supports only a meagre 
vegetation, notably heather, with occasional silver birches, stunted poplars, juniper and 
gorse. 
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Plate 65. Afforestation in the Liineburg Heath 


A state-forest near Wilsede. Much of the original ‘ Geest ’ landscape has been changed 
by the extensive planting of conifers in recent years. 





Plate 60. Plantations in the Flaming 


A state-forest near Dahme. 
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The moor is much less developed than in the Geest of western 
Hanover and Oldenburg. It occurs frequently to the west of 
Liineburg and merges into the marsh of the coastal region, but to 
the east of Liineburg, over the greater part of the entire region, it is 
found only near the lower valleys of the streams which flow south- 
wards into the Aller. These valleys, like those of the northward 
flowing streams, are filled with alluvium, the valleys of the Aller 
tributaries being wider than those of the Elbe tributaries. 

The highest part of the whole region, the Wilseder Berg, has 
been established as a nature reserve, and extensive tracts of the 
heath have been planted with coniferous trees in recent years. 
The most extensive single area of woodland occurs, not on the 
Liineburg Heath itself, but in the extreme south-eastern corner 
of the region—on the Letzlingen and Colbitz Heaths. 

The greater part: of the region is very thinly populated, almost 
to the shores of the North Sea, although the density increases 
towards the south-east and in the middle Elbe valley. Small 
villages are scattered over most of the region, avoiding the moors 
in the west and the woodland in the centre and east. Liineburg 
is the only town of any size on the heath country itself, but around 
the edges of the region the sands have formed comparatively 
attractive sites for towns. Vegesack, Harburg and Celle stand on 
the edge of the sands overlooking the marshy lowlands of estuary 
and river valley. Bremen is situated in the midst of an alluvial 
tract, but has made what use it can of a very narrow strip of sand. 

In recent times the application of fertilizers has done something 
to improve agriculture, but the region remains poor. In the west, 
reclamation of the moors has been important, as in Hanover and 


Oldenburg. 
(3) The Fidming (Plate 66) 


The Liineburg Heath region is continued south-eastwards beyond 
the bend of the Elbe by the Flaming Heath. This region is bounded 
on the south by the Elbe and Schwarze Elster rivers and eastwards 
it approaches the upper Spree. The northern slope 1 is cut into by 
tributaries of the Havel; eastwards the Dahme river, a northward 

flowing tributary of the Spree, has cut through the sands and 
| separated the greater part of the Flaming proper from the broad 
areas of sands to the east, which merge into the Geest of Nieder 
Lausitz. The Flaming is customarily divided into two component 
parts, the High Flaming, west of a line running north-eastwards 
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from Wittenburg, and the Low Flaming. ‘The High Flaming is 
broader than the Low Flaming ; it attains a maximum height of 
650 ft., and is mostly a low undulating plateau of about 500 ft. above 
sea level. ‘he Low Flaming attains a height of 460 ft. in a few 
places only. ‘The ice-sheet of the second glaciation was halted on 
the Flaming, probably by the greater elevation of the original ridge, 
for beneath a relatively thin cover of glacial material are ‘Tertiary 
sands and clays, together with beds of lignite. ‘These underlying 
rocks appear in many of the river valleys. ‘Terminal moraines 
can be traced across the crest of the ridge from north-west to 
south-east (Fig. 40). 

The name Flaming is derived from the Flemings who settled in 
the region in the twelfth century. ‘They were brought in to develop 
irrigation canals in the dry soils. ‘The High Flaming was chiefly 
settled by Flemings, the Low Flaming by Hollanders. 

Over much of its surface the Flaming is similar in character to 
the Liineburg Heath, with heath and woodland covering its dry and 
unproductive soils, although the extent of woodland is greater. 
Shallow basins are filled with ‘ high’ bogs (see pp. 212-13). ‘The 
highest parts are waterless, but the lower regions are more dissected 
by streams, so that there is a greater variety of soil, while to the north 
of Wittenburg, from Beltzig to Uterborg, there are narrow belts 
of loess-like sands, giving rise to dark soils. As a result, the 
Flaming is marked by a greater variety of scenery than are most 
of the other Geest areas. 


(4) The Geest of Nieder Lausitz 


This region is separated from the Flaming by the Spree valley 
and by the wide alluvial flats of the Spreewald, and represents 
its continuation curving round to the north-east and north-west. 
It lies mainly to the north and south of the towns of Kottbus and 
Forst. ‘The altitude for the greater part is much lower than that 
of the Flaming, although it attains a height of 465 ft. in the Hut 
Berge, south of Frankfurt-am-Oder. Westwards it declines towards 
the valley system around Berlin. ‘This Geest region is crossed by 
the remnants of terminal moraines of older glaciations, taking up 
a more northerly line than the terminal moraines of the Flaming. 
Soils are more varied than in the great Geest regions of the west, 
and heath is less marked than woodland. As''a rule, pinewoods 
- surround the heath tracts; imperfect drainage gives rise to peat 
bogs. 
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(5) Lhe Geest of Barnim and the smaller Geest regions of Brandenburg 
The Flaming and the Geest of Nieder Lausitz are but components 
of an extensive area lying around Berlin, more especially to the 











Fig. 40. Surface features of the Flaming 


Based on Brandt, B., ‘ Der Nordosten ’ (Berlin, 1931), in the series Landeskunde 
von Deutschland. 
The initial letters refer to the following places :— 
~D.—Dessau ; N.—Niemegk ; W.—Wittenberg. 
The figures in the key are as follows :— 
1. Fine Alluvium; 2. Coarse Alluvium; 3. Loess; 4. Glacial sands; 5. End 
Moraines ; 6. Pliocene ; 7. Miocene. 


‘south. Here, between the Lake Plateaux of Mecklenburg and of 
Pomerania to the north and the loess belt at the foot of the 
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Bohemian plateau to the south, lies the narrowest part of the valley 
system of the North German Plain, the territory where the great 
rivers and their larger tributaries come closest together. ‘These 
valleys, therefore, divide the sands of Brandenburg into a series of 
small Geest areas. 

Four of these can be distinguished. The largest is that of 
Barnim, an unbroken and extensive tract lying to the north-east of 
Berlin and separated from the Lake Plateaux to the north by the 
wide valley of the Oder and Alte Oder, and by the Thorn-Eberswald 
Urstromtal (see p. 113), which is now followed by the Finow canal. 
Westwards lies the Havel valley. ‘This region attains a height of 
518 ft. in the Semmel Berg and slopes to the south-east towards 
Berlin. It is surrounded by a fringe of lake-studded country 
(Plate 67). } 

To the south and west of Berlin lies a further area of sandy 
country, extending from the river Dahme through Potsdam and 
the Havel lakes into the territory known as Havelland. This tract 
is, in detail, very much broken up by lakes and river valleys. 
It is divided from the Flaming by the tributaries of the Havel 
and Nuthe rivers, and by the Baruth Urstromtal to the south 
(Plates 68, 69). 

The smallest of these detached areas of sand lies near the con- 
fluence of the Elbe and Havel. 

The complicated valley system which is responsible for this 
fragmentation of the central Geest region is largely filled by glacial 
material which was re-sorted by rivers fairly soon after its deposition. 
Along the present rivers which flow in these valleys are strips of 
recent alluvium of varying widths. The distribution of these low 
sandy plateaux in relation to the system of valleys was of the greatest 
importance to the growth of Berlin, for the city lies where the 
sandy regions approach most closely to each other, providing both 
an easier crossing of the damp valleys, and abundant well-drained 
sites for the later expansion of the suburbs (Fig. 41). 


(6) The Geest of Sternberg 


A further area of sands related to the system of great valleys lies 
east of Frankfurt-am-Oder, taking up a rectangular shape between 
the Warthe and Oder valleys and the German-Polish frontier. It 
is broken up by the valleys of small tributaries of these rivers, and 
reaches an altitude in places of over 200 ft. The lower parts are 
extensively wooded, and a number of small lakes dot the surface. 
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(7) The Geest of Western Schleswig-Holstein 


The region which may conveniently be described under this 
name comprises the western part of the area lying between the 
North Sea and Baltic coastlands; it narrows south-eastwards to 
thin out between the lower Elbe valley and the moraines of the 
western edge of the Lake Plateau, merging into the narrow strip 
of the Mecklenburg Geest. The region is bounded to the east by 
the terminal moraine of the last glaciation, which separates it 
from the long narrow strip of ground-moraine country, and on 
the west by the North Sea marshlands. 

The western side of Schleswig-Holstein is drained by the longer 
streams, chief of which is the Eider, and is crossed by eroded 
remnants of the terminal moraines of earlier glaciations. Primarily 
an outwash plain of sands, resulting from the latest glaciation, 
the western territory has been extensively broken up by the streams 
which flow into the North Sea, and the soil immediately in front 
of the most recent terminal moraine is largely composed of outwash 
sands re-sorted by later river action. The alluvium-filled valleys 
of the westward flowing streams broaden seawards to form a coastal 
plain, varying gently in width, of marsh like the coastlands of 
Hanover. 

A line of villages occurs near the North Sea along the junction of 
fertile marsh and Geest; the sandy region is much more thinly 
populated and consists of an alternation of heath and moor, with 
little cultivation. Of the area of the Schleswig-Holstein Geest, 
9% is accounted for by moor, 47% by heath, and only 23% by 
cultivation. The villages are found on the remnants of ancient 
terminal moraines or on outcrops of underlying Tertiary rocks. The 
eastern strip of the recent moraines, however, is much more densely 

populated. Most of the towns—Flensburg, Schleswig, Rendsburg, 
Kiel, Liibeck—lie in the moraine tract. The largest city of the 
Geest region is Hamburg, the most important of the whole region. 
Hamburg derives great benefit from its location on the edge of the 
Geest, where the Elbe has cut against the southern edge of this 
formation, allowing the greater part of the city to be built on the 
sand, away from the alluvium. 


(8) The Geest of Mecklenburg 

This region. is a narrow strip lying between the lower Elbe and 
the moraine front of the Mecklenburg Lake Plateau (see p. 90). 
The southern border is in part sharply undercut by the Elbe. It 
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is mainly a transition region, with heath and moor characteristic 
of these sandy territories, but too restricted to show any great 
development of these. Right bank tributaries of the Elbe flow — 
through alluvium-filled valleys, while the region is further crossed 
by several Urstromtaler. 


‘THE RIVER VALLEYS 


The river valleys which cross the North German Plain may be 
considered under two heads: (1) the old river valleys or Urstrom- 
tdler, which are of glacial origin, and are in part occupied by the 
present drainage system ; and (2) the valleys of the present rivers. 


(1) The Old River Valleys (Urstromtdler) (Plate 7o) 


The zone of the great river valleys forms part of the system of 
Urstromtaler which were carved in the sandy plains formed along 
the southern margins of the ice-sheets during the last glaciation 
(see p. 87). In the west the Urstromtdaler are relatively shallow 
and the sandy platforms (Geest) form relatively large areas, such 
as the Liineburg Heath and the Geests of Oldenburg and Hanover. 
Between the Elbe and the Oder, on the other hand, the Urstrom- 
taler are more numerous, and they subdivide the Geest into smaller 
tracts, of which those of Nieder Lausitz, Barnim and the Flaming 
are the largest ; there are several smaller areas, especially in Havel- 
land, where the sandy tracts are no more than small islands rising 
slightly above wide shallow valleys which appear almost as marshy 
plains (Fig. 41). Between the Elbe and the Oder, the ancient river 
valleys form the chief features among which the ‘ islands’ of Geest 
lie and they constitute a fairly distinct region. ‘This region is 
bounded on the north by the terminal moraines and Younger 
Drift of the last glaciation which form the Mecklenburg Lake 
Plateau ; on the south the region passes into the foothills of the 
mountains of central Germany. Within this region lie the courses 
of four of the series of Urstromtaler (Fig. 3). 

(1) ‘The southernmost is the Breslau-Magdeburg valley, which 
lies immediately south of the Outer Baltic Ridge, and may 
possibly continue along the valley of the present Aller to 
the mouth of the Weser near Bremen. 

(2) ‘The Glogau-Baruth valley, lying north of the Outer Baltic 
Ridge, can be traced from Glogau along the Oder ,to near 
Neusalz, and then along a line of small streams to the Bober 
near Christianstadt, thence past Kottbus to Lubben ; between 
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these towns it breaks up into more than two hundred channels 


and drainage cuts which form a marshy tract thirty miles 
long and three miles broad. Beyond Lubben it trends 
north-westwards to Baruth (Fig. 42), where it becomes 
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Based on Deutschland (E. von Seydlitz’sche Geographie), p. 137 (Breslau, 1925). 
The stippled areas represent melt-water channels, the heavy lines the main railways. 


(3) 


(4) 


narrower, but beyond Luckenwalde it broadens and con- 
tinues as a dry meadow-filled trough to the Elbe, near Burg, 
just north of Magdeburg. 
The Warsaw-Berlin valley joins (2) north of Magdeburg, 
and can be traced along the Oder to near Frankfurt, thence 
along the Oder-Spree canal to the Spree, which it follows 
along a well-wooded course to Berlin; beyond Berlin 
the line of the valley is marked by the Spree-Havel canal, 
and by the lower Havel. | 
The Thorn-Eberswald valley runs along the Warthe to the 
Oder and thence past Eberswald and Fehrbellin, its course 
being marked by the line of the Finow, Ruppiner and Rhin 
canals, north of Berlin, to the lower Elbe. . 
These transverse valleys are linked from north to south by 
the valleys of post-glacial streams to form a labyrinth of 
valleys and depressions, lying among a mosaic of slightly 
higher tracts of sandy islands carrying heath and moor, and 
are often planted with woodiand. 
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Although the Urstromtdler were formed by glacial rivers the 
present drainage system bears no direct relation to them. The large 
rivers use them only in so far as they lie along the shortest course 
and easiest gradient to the sea. | 

The beds of the Urstromtialer have gentle gradients and are some- 
times level. ‘They appear as broad troughs which are rarely more 
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Fig. 42. Overflow channels near Berlin 


Based on de Martonne, E., ‘ Europe Centrale’, p. 293 (Paris, 1930); this is 
Tome IV in the Géographie Universelle, edited by P. Vidal de la Blache and L. 
Gallois. : 

The figures in the key are as follows :— 
1. Urstromtdler ; 2. Sandr (delta of coarse sand); 3. Lakes; 4. Eskers (gtavel 
ridges) ; 5. Outwash sands. 
The arrow indicates the direction of flow of the glacial stream. 


than 100 ft. below the level of the sandy Geests which flank them. 
Along them, fans of fine sand, which were deposited by glacial 
streams running under the ice, sometimes occur (Fig. 42). Where 
the valley floors are occupied by rivers, the river beds are much 
smaller than the wide channels cut by the glacial floods, and they 
meander, often along braided courses, in a floor which appears 
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like a vast flood plain, threaded with ox-bow lakes, backwaters and 
narrow ribbon-like lakes ; the drier areas are covered by a network 
of drainage canals. The bottoms of the Urstromtdler are usually 
sandy, but where streams follow them ribbons of alluvium have 
been laid down; even this alluvium has a considerable proportion 
of sand. Settlement and communications lie along the drier borders 
where the troughs rise to the Geest ; settlement is generally in the 
form of small villages. 

Usually, however, the old valleys carry no large rivers and the 

strong winds in glacial and post-glacial times piled the sand into 
dunes ; these often occupy large tracts but are fixed and carry some 
vegetation such as heath. In the Elbe valley alone, some 7,000 
square miles are covered with sand dunes. This occurrence of 
dunes far inland along valley floors is a striking feature. Sometimes 
the floor of the trough is filled with sandy hillocks which have been 
planted with pines, while elsewhere lakes lie across the bottom 
lands. Such lakes were much more numerous in late glacial times, 
but as the volume of water passing through them became smaller 
and its speed slackened, silting occurred and the lakes became 
converted into marsh or bog and finally into moorland lying on 
peat (see p. 211). 
_ The beds of the old valleys form poor land which is used mainly 
for growing hardier crops such as rye, potatoes and fodder, but 
they.ake Detter cultivated than the -Geest;\ large “tracts. are 
meadowland. Farming is centred on the rearing of cattle and pigs, 
while around Berlin the proximity of a good market in the capital 
has encouraged the growing of vegetables, assisted by heavy 
application of chemical fertilizers. Much land has also been planted 
with conifers, and willows grow in the damper areas. 

The region is on the whole lightly populated. Settlement is 
relatively recent and did not begin over large areas until the 
seventeenth century, although systematic reclamation and improve- 
ment of land had been in progress since the fifteenth century. ‘he 
zone of the great valleys and the Geest lands within it was the 
centre where Prussian power arose and was organized to effect in 
due course the consolidation of Germany. The rise of Prussia was 
based to a considerable extent on stream-control, on drainage of 
marshes and on soil improvement, in which Dutch and Flemings 
played an important part. The process of consolidation was 
helped by the improvement of communications, by building roads 
and canals; for the latter the relatively flat floors of the old valieys 
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provided easy courses which reduced the number of locks needed. 
These canals link the main rivers where they approach one another 
in ‘elbow bends’ (see p. 11). For example, the Friedrich 
Wilhelm canal linking the Oder and the Spree, the Plauesch canal 
linking the Spree to the Havel and the Elbe, and the Finow, 
Ruppiner and Rhin canals linking the Oder and the Havel, all use 
the beds of Urstromtaler. 


(2) The Present River Valleys ; 


The rivers of the North German Plain flow mainly towards the 
north-west, but they consist of reaches lying in this direction, 
linked by others having a more northerly direction (Fig. 5). This 
pattern arises from the history of the evolution of the drainage 
system, which is related to the glaciation of the country. 

The drainage in late glacial times formed great valleys lying 
parallel to the successive margins of the ice-sheet (see p. 112). But 
streams of meltwater also ran underneath the ice in directions 
which were roughly at right angles to the ice margin. ‘Thus, as 
the ice-sheets retreated, the courses of the rivers moved gradually 
northwards, using the north-south valleys which were progressively 
left exposed by the retreating ice. In this way the present rivers 
acquired the ‘ elbows’ in their middle courses. Since the volume 
of water carried by the rivers is now much smaller than in late 
glacial and post-glacial times, the breadth of the valleys is great in 
relation to the power and volume of the rivers. 

The sharp northward bend of the lower course of the Oder, like 
that of the Vistula in Poland, is due to the existence of a depression 
in the original land surface. ‘The retreating ice-sheets sent out 
lobes along the depressions, and these lobes, as well as the streams 
draining from them, would tend to deepen the depressions still 
further ; the post-glacial drainage followed the lower land. The 
bottom of the depression was invaded by the sea, and marshes were 
formed along their borders. 

‘The present river system, however, may not be entirely inde- 
pendent of the pre-glacial features, and it has been pointed out 
that the south-east to north-west reaches of the river lie in the same 
directions as the dislocations along the borders of the Sudetes and 
of the ‘Thuringian Forest. 

During post-glacial times the large rivers have deposited layers 
of recent alluvium along their courses. . ‘These alluvial tracts are 
bounded by low hills, mostly of the Geest, which is often cut back 





Plate 67. The river Havel at Brandenburg 


The Havel at this point divides into a number of meandering branches, enclosing several 
islands on which the city is built. 





Plate 68. Wannsee and the Havel 


. 


The Havel widens at several points to form considerable sheets of water ; Wannsee 
is a popular summer resort a few miles from Potsdam, near Berlin. 








Plate 69. The river Dahme near Dolgenbrodt 
The Dahme rises in the Flaming, meanders across the plain through a number oft 
irregularly shaped lakes, and joins the Spree near K6épenick. 





Plate 70. ‘The Spree valley 
The Spree (flowing from right to left) occupies the flat floor of an Urstromtal, and as at 


result of the gentle gradient splits up into a maze of channels. The village in the back- 
ground is Freienbrink, south-east of Berlin. 
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by the swinging of the river meanders. Prolongation of this process 
tends to produce the parallel sides of the flood plain. Since the 
gradient of the valleys across the North German Plain is relatively 
gentle, the downward cutting power of the rivers is very small, and 
river erosion occurs mainly in a lateral direction. ‘This often 
produces meanders, but in times of flood the rivers are sometimes 
able to cut straighter courses, thus leaving old channels as ox-bow 
lakes or ‘cut-offs’. ‘Their channels may be split up by banks of 
sand and shingle to form braided streams. ‘The tendency of the 
rivers to change their courses makes necessary the building of 
embankments and training walls to confine the flood water. 

(1) The Ems Valley.—The plain of the Ems is hardly to be dis- 
tinguished from the lowland of Hinover on either side. The river 
meanders considerably through an alluvial tract with a very slight 
fall, between low hills of Geest country, the tops of which rise 
only 50-75 ft. above sea level. ‘l'hese slopes of the Geest often 
form convenient sites for villages. ‘The width of the alluvial strip 
varies between one and three miles. Most of the river’s course is 
undyked, and the plain is marshy, with a number of abandoned 
cut-offs. Reclaimed salt marshes begin near Papenburg. 

(2) The Weser Valley—The course of the Weser in the North 
German Plain is comparatively short, beginning above Minden 
where it leaves the Weser Hills by the Porta Westfalica. From 
Nienburg northwards, the width of the alluvial plain becomes 
considerable, averaging seven miles, and it continues so to 
Bremen. Dykes begin below Nienburg. At Verden the Weser 
is joined by the Aller and thenceforward keeps to the northern 
margin of the alluvial tract, meandering and throwing off occasional 
side streams which join it again later on, while drainage channels 
are frequent. ‘The confluence of several minor streams, including 
the Wumme, from the Liineburg Heath, widens the alluvial plain 
below Bremen to fifteen miles, although it is broken here and there 
by isolated patches of Geest. Frequent sand dunes are found below 
the Aller confluence as far as Bremen. ‘The close approach of two 
large areas of Geest narrows the flood plain between Vegesack 
and Delinenhorst to about four miles; here the reclaimed salt 
marshes begin and continue along the estuary to the North Sea. 

From its source west of Magdeburg, the Aller flows between 
the Liineburg Heath to the north and smaller patches of the Geest 
of Hanover to the south. ‘The width of the flood plain along most 
of its length is considerable, varying from five to eight miles ; 
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much of this is taken up with woodland and peat bog, with even 
occasional patches of Geest. On the borders, the heath country 
slopes gently to heights of about 200 ft. Sand dunes are a prominent 
feature of this flood plain and they line the right bank between 
Celle and the Leine confluence. The course of the river is not 
dyked. 

(3) The Elbe Valley —The Elbe enters the North German Plain 
at Riesa, about twenty-five miles below Dresden. Dykes begin 
shortly ‘below this point and continue as far as Dessau at the 
Mulde confluence. Below Riesa, the Elbe meanders consider- 
ably, leaving occasional abandoned loops. The right bank tributary, 
the Schwarze Elster, flows parallel to the Eibe before joining it 
above Wittenburg, and the country between the two, up to a width 
of twelve miles, is seamed with subsidiary channels. Between 
Wittenburg and Dessau the valley narrows to about five miles, — 
rising to 250-300 ft. on the south and to 300-400 ft. on the steeper 
slopes of the Flaming Heath to the north. 

From Dessau to Magdeburg the flood plain widens, being joined 
by that of the Saale from the south. At Magdeburg dykes begin, 
and thence to the sea are almost continuous. Here the flood plain 
narrows to a width of one to two miles, between the Liineburg 
Heath to the west and the Flaming to the east, for the greater part 
of the northward stretch of the river as far as the Havel confluence. 
Abandoned meander loops are prominent and subsidiary channels 
often run parallel to the river, which keeps mainly to the left of 
its flood plain, at times cutting sharply against the low hills, especially 
near the Magdeburg ‘ elbow’. 

From the Havel confluence to Hamburg, the flood plain averages 
about three miles in width. Meanders are not markedly developed ; 
subsidiary channels, often of considerable size, flow parallel to the 
r.ver most of the way, and there are many backwaters. In places 
the Geest on either side drops sharply to the flood plain. Both 
above and below the Havel confluence, around the confluence of the 
Elde, a small right bank tributary, sand dunes form a prominent 
feature of the plain. Reclaimed salt marshes begin at Boizenburg, 
near Liineburg, and cont nue to the coast (see p. 133). 

Above Hamburg, at Bergedorf, these flats are eight miles wide. 
Between Hamburg and Harburg they narrow to four miles, for the 
Geest of Schleswig-Holstein and the Liineburg Heath approach 
very closely. .The greater part of Hamburg and Harburg lie on 
these low, sandy plateaux above the flat marshes. Seawards again, 
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below Stade, the marshes widen along the low shore of the 
estuary. 

(4) The Oder Valley —The greater part of the course of the 
Oder lies in the North German Plain. From above Breslau, as it 
makes its slow descent across Silesia, the river has laid down wide 
flats of alluvium, although the flood plain varies constantly in 
width ; embankment of the river has been necessary from a point 
very high up in its course to the Baltic, with few breaks. An 
important change of direction takes place after the Oder has 
received two tributaries from the south—the Bober and the Lausitz 
Neisse. After flowing due west between the Geest of Sternberg 
and Nieder Lausitz, it abandons its general north-westerly course 
to follow a northward course to the Baltic. 

From this point to Kustrin, at the confluence of the Warthe 
from the east, the river flows through a wide flood plain, generally 
three to four miles across, bounded by edges of Geest plateau 
rising quite steeply to 150-250 ft. ‘These slopes provide good sites 
for towns and villages; Frankfurt stands partly on the western 
platform where the flood plain has narrowed to about one and a haif 
miles, and partly on a low island in the alluvium. At Goritz the 
flood plain opens into one of the great east-west valleys or Urstrom- 
taler. ‘This trough, up to ten miles in width, is the widest of the 
Urstromtaler ; it comprises the Warthe fiood plain to the east and 
the north-west trending stretch of the Oder as far as Oderburg. 
Westwards from this town, the trough continues as a riverless 
Urstromtaler, while the Oder itself turns sharply north-eastwards 
in its last section to the sea. : 

The natural channel of the river approaches this section by means 
of a wide westward curve between Freinwalde and Oderburg, 
within which a new channel has been cut. Thence to Stettin the 
river flows across a flood plain with almost parallel sides two to 
three miles apart, rising some 100-200 ft. to the surface of the 
morainic plateau. ‘The floor of this plain is seamed by innumerable 
branches and by old channels of the river, while the regulated 
channel keeps to the eastern flank. At Sietiin the Oder enters the 
marsh-fringed Dammscher See, which leads eventually into the 
Stettiner Haff (see pp. 147-8 and Fig. 58). 


For Bibliographical Note, see page 13. 
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General Features: Glossary of German Coastal Names: T'he North Sea Coast : 
The Western Baltic Coast: The Southern Baltic Coast: The Eastern Baltic 
Coast: Bibliographical Note. 


GENERAL FEATURES 


Three-quarters of the coastline of Germany lies along the Baltic 
Sea. The North German Plain, which slopes gently nearly every- 
where to the sea, is composed almost entirely of relatively young 
rocks covered with clay, sand and gravel, and its coastal margins are 
characterized by extensive areas of sand and marsh. In a few 
places, however, fragments of the underlying rock protrude from 
beneath the recent sediments and form cliffs; for example, the 
shores of the island of Riigen, which is made largely of. chalk, rise 
steeply from the sea, while the little island of Heligoland is flanked © 
by high sandstone cliffs. Along some sections of the Baltic coast 
thick beds of clay, left by the ice-sheets which once spread south- 
ward from Scandinavia and covered northern Germany (see pp. 81—7), 
form gently sloping earthy cliffs. ‘The present features of any 
particular section of the German coast are the result of three factors : 
(1) submergence, (2) the balance between accumulation and erosion, 
and (3) artificial agencies. 


(1) Submergence 


The former coast sank slightly in post-glacial times, that is, 
after the great ice-sheet had disappeared from the lowland of 
northern Europe (see p. 89). In detail, this plain had an extremely 
irregular surface. ‘There were numerous depressions scooped out 
both by the ice-sheet itself and by the rivers formed as it melted ; 
further, as the ice-sheet retreated, masses of glacial material, mainly 
boulder clay, sand and gravel, were left in the form of horizontal 
sheets or of low irregular hills. 

The coastline has been further complicated by faulting which 
fractured the rocks comprising the southern Baltic basin and the 
northern part of what is now the North German plain. Some of 
the individual blocks sank to form depressions, others remained 
at their former level or were even uplifted. It is considered that 
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this immensely slow process is still taking place. Although this 
‘block-faulting ® is much more evident in Scania (south-western 
Sweden) and in the island of Bornholm, its effects are also seen 
along the German Baltic coast west of the Oder mouth, and less 
obviously along the North Sea coast. ‘The effect of the slight 
post-glacial submergence of this former coastal margin, therefore, 
was to produce an irregular coastline, interrupted by embayments 
of varying size and shape, and, particularly in the Baltic area, fronted 
by islands. 


(2) Accumulation and Erosion 


These features have in the course of time been considerably 
modified by the results of a constant struggle between those agencies 
which accumulate new material along the shore-line, and those 
which endeavour to remove it. ‘The net result is the continual 
remodelling of the immediate coastline. 

The German coasts are primarily shore-lines of accumulation. 
‘The agencies of accumulation include the longshore drift of 
material by wind or tidal currents, and the immense contributions 
of silt brought down by the German rivers. Clearly there is a 
distinct difference between the coasts fronting the North Sea and 
those bordering the almost tideless Baltic. ‘Tidal scour prevents 
sandspits forming across the estuaries of the great North Sea 
rivers, but the alluvium which they bring down is spread out 
offshore as vast shoals from which rise low sandy islands. In the 
western Baltic, the coastline has changed little since its submergence, 
as it is protected by the Danish peninsula from storms. produced 
by the prevailing westerly winds; moreover, there are no large 
silt-laden rivers, and there has been little deposition. Farther 
east, the coast trends north-eastwards and emerges from this 
shelter, and the wind currents and drifts have full play. Long 
sandspits have developed across inlets and smoothed the curves 
of the coastline, damming up irregularly-shaped lagoons behind 
them; other spits have joined islands to the mainland. Lines of 
-wind-formed sand dunes have developed in many places behind 
the beach. 

The forces which wear away the margins of the land are more 
restricted on low-lying coasts than on those bordered by steep 
cliffs with deep water offshore, where the storm waves can exert 
their full power. Further, although the North Sea coasts are more 
exposed to storms than are those along the Baltic, they are fronted 
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by extensive shoals on which stand protective lines of dune islands. 
These islands, of course, are constantly being attacked themselves, 
and are protected by groynes and embankments. So, too, is the 
little island of Heligoland. ‘The Baltic coasts are in places being 
worn away by wave action, especially where the land ends in low 
cliffs of unconsolidated boulder clay. ‘The coasts of the islands of 
Riigen and of Samland are estimated to have receded over 300 yards 
during the last century. 


(3) Artificial Agencies 

A not inconsiderable factor in the evolution of the detailed 
configuration of the coasts is the work of man. Considerable areas 
of the tidal flats bordering the North Sea coast have been embanked 
and reclaimed (see p. 126), forming fertile polder lands. The 
dune islands which protect them from floods produced by onshore 
gales have been strengthened by dykes and groynes. It is vitally 
necessary for Germany to maintain constantly the facilities of her 
ports. ‘The works include the dredging of the tidal estuaries of 
the North Sea, the maintenance of dykes, channe!s or ship canals 
through the sandspits and across the shallow inlets of the Baltic, 
and the construction of moles, breakwaters and groynes to prevent 
longshore drift and to enclose deep-water basins. 


Subdivisions of the Coast 


The coastlines of Germany may conveniently be divided into four 
sections, each of which has certain distinct physical characteristics. 
Fig. 43 pre.ents in summary form the typical features of each 
section. 

A. ‘The North Sea coast, between the frontiers of the Nether- 
lands and of Denmark, is characterized by extensive offshore 
tidal flats, or Watten, crossed by channels varying in size from 
small creeks to the great estuaries of the Elbe and Weser. 

B. The Baltic coast between the Danish frontier and Liibecker 
Bucht has numerous long deep inlets, or Férden. 

C. The Baltic coast between Litbecker Bucht and the mouth 
of the Oder consists of a series of irregularly shaped inlets, known 
as Bodden, lying between the mainland and the offshore islands 
which are linked together by sandspits. 

D. The Baltic coast east of the Oder to the Lithuanian frontier 
is again characterized by inlets; these, however, are freshwater 
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lagoofis (Haffs) ponded back behind sandspits (Nehrungen), which 


are usually of considerable length. 
These four sections of coast will be considered separately. For 
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Fig. 43. The main types of German coasts 


The outlines were taken from G.S.G.S., Series 4072, 1: 500,000, Europe (Air), 
Sheets N.E. 52/6, 54/6, 54/10 and 54/18 (London, 1940-2). 


Land above sea level is in solid black, low water sands are stippled. For explana- 
tion of the coastal terms, see p. 125. 


each a general account of its main features, together with a short 
summary of communication facilities near the coast, will first be 
given. Germany possesses such a detailed network of roads that no 
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mention has been made of them in this last section. Even among 
the dunes and polders minor roads wind inland from the little 
fishing villages, while the larger ports are linked, of course, by 
major roads (Reichsautobahnen and Reichstrassen) with the interior. 
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Fig. 44. Index to the series of coastal maps 


The railway network, too, can only be mentioned in outline. This 
will be followed by a more detailed description of the coastal 
features from west to east, to facilitate which each of the four main 
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Fig. 45. Subdivisions of the coasts 


divisions has been further divided into nineteen convenient sub- 
sections ; these are numbered according to Fig. 45. 

A short account of the effects of river and sea ice on the German 
coasts is given on p. 173. 


GLOSSARY OF GERMAN COASTAL NAMES 


The following list is not intended to be a complete glossary of 
German names of all coastal features, but merely includes those 
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terms which form the generic part of place-names used in ‘this 


Chapter. 


German English German English 
(Sank .» << » Bank) shoal. Tuk! eae Pomt: 
wwerg ..\ .. Mountain, hill. Insel. .. 4... Island. 
Binnen -., Inner. Marschen .. Marshes. 
Bodden sho Baye Nehrung .. Sandspit 
Brunn =. ohoal. Odde ..) 4.5 "Cape, point. 
IBucht ..  .. Bay, bight Plat... > + “Sandbank. 
ipuser:. . wi. Bay Polder .. Reclaimed marsh. 
Damm .. Dam, embankment. Reede | .. Roadstead. 
DWeichie: ... ' Dyke: Riff ..  .. Reef, submerged ridge. 
Dine .:/7 2: »Dune,-sandhill. Rinne ..  .. Channel. 
Einfahrt .. le See. J! al) aibaket een: 
Cinlauf *'.. f false: Seegat .. Entrance channel. 
Enge .. .. Narrow passage. Stel ..  .. Creek, dyke-sluice. 
Mahrt ..--.. *\Passage. Spitze .. Point, headland. 
Fahrwasser Navigable channel. Stein .. .. ~ Stone, rock. 
Forde .. .. Long narrow inlet Strand .. Beach, shore. 
Gat .. .. Channel between banks. Strom... .. Current, stream. 
Groden .. Reclaimed land. Sund -..->.. Seund, strait. 
Grund 4 - phoal Lief) ee ee Deep: 
Hafen . os elarpour. Untiefe =. ohoal. 
Han went . azoon., Wiek or Wik Bay. 
Haken .. Hooked point. Watten - .. Drying flats. 
Héved .. Headland. Zweig .. Arm of the sea or inlet. 


THE NORTH SEA COAST 


The North Sea coastline of Germany (Figs. 46, 49) extends from 
the estuary of the Ems to the island of Sylt, which lies off the coast 
of North Friesland. ‘The land slopes almost imperceptibly into 
the sea, and except for the little sandstone island of Heligoland is 
clifdess. As a result of the submergence of the coast in the 
thirteenth century, contemporaneous with the formation of the 
Zuider Zee (see p. 120), the former outer belt of sand-dunes was 
converted into strings of low sandy islands. ‘These comprise the 
East Frisian Islands (Ostfriesische Inseln) off the coasts of Oldenburg 
and Hanover, and the North Frisian Islands (Nordfriesische Inseln) 

off the coasts of Schleswig-Holstein. ‘The islands consist mainly 
of sand-dunes which rise in places to seventy feet and of small areas 
of marshland; parts of the latter have been reclaimed to form 

polders. ‘The mainland coast is protected by the strings of islands, 

which are themselves protected against storm waves by dykes and 

groynes on their northern and north-western shores. 

The islands are separated from the mainland by stretches of mud 
and sand, largely exposed at low tide ; these are known as Watten. 
They are crossed by a maze of creeks and channels, which serve as ° 
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fairways for small craft; their negotiation usually requires pilots 
with local knowledge. ‘These shoals have since the earliest times 
been notorious for the number of ships wrecked on them, and they 
are buoyed and lighted in great detail. 

The mainland coast is flanked in places by low sand-dunes, 
behind which are the coastal marshes. Since the submergence in 
the thirteenth century, large areas of these marshes have been 
converted into rich polder lands. ‘Thus Jever, for example, which 
is situated west of Jade-Busen, was a seaside town in A.D. 1300, 
but is now some twelve miles from the sea. This reclamation 
has been partly natural; sediment brought down by rivers has 
accumulated behind the dunes, and salt marsh vegetation such as 
samphire has not only helped to accumulate silt more rapidly but 
has also aided consolidation (see p. 213). The building of dykes 
(see p. 122) has helped to prevent the flooding of the low-lying 
marshes by exceptional tides, which are especially liable to occur 
when strong onshore winds coincide with spring tides. ‘The 
reclaimed marshes form rich pastures or ‘saltings’, famous for 
their Frisian cattle; the farms stand on minor eminences, or on 
the inner edge of the marshes, where the higher sandy heathlands 
(Geest) begin (see pp. 101-12). 

The submergence of the coastal margins formed great indenta- 
tions which are out of proportion to the size of the rivers flowing 
into them. They are, however, shallow and filled with banks. 
The Ems, for example, flows into the broad Dollart, the Jade into 
Jade-Busen, and the Eider into a wide estuary to the south of 
the Eiderstedt peninsula. The seaward continuations of the 
courses of the two largest rivers, the Elbe and the Weser, are 
visible at low tide as relatively narrow channels among vast areas of 
shoal sands; and, in spite of strong tidal scour, constant dredging 
is necessary to maintain these channels as fairways for shipping. 
Their maritime importance is great; Hamburg and Bremen, at 
the head of the estuarine sections of the Elbe and the Weser 
respectively, are Germany’s first and second ports. They are, 
however, a long way from the open sea (Hamburg is about eighty-five 
miles from the first Elbe lightship), and the difficulty and slowness of 
navigation of the inner estuaries for the largest vessels has led to 
the development of outports nearer the open sea, Cuxhaven for 
Hamburg, and Bremerhaven-Wesermiinde for Bremen. ‘The 
Jade estuary, shallower and more difficult to keep clear, has never- 
theless the important naval base of Wilhelmshaven, and Emden 





We a7 


mr 


a 





Sandy beach or bank, dry 
at M.L.W.S. or at the 
level of the datum of the 
chart. 
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Sand over 100 m. 


_Main railway lines. 
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Rocky ledges or isolated 
rocks, dry at M.L.W.S. 
or at the level of the datum 
of the chart. 


Marsh. 


Groynes. 


Buildings or 
built-up areas. 


Narrow-gauge or light 


railway lines. 


Other canals. 


Unnavigable rivers. 


Fathom lines or submarine contours (depth at the level of the lowest tides). 


Fig. 46. Conventional symbols used on coastal maps 
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ies near the mouth of the Ems, The North Frisian coast is 
commercially unimportant; while the submerged estuaries of a 
ew small rivers, the largest of which is the Eider, offer access to 
he shore for small coasting vessels, there are no ports of any size. 

Mention must be made of the small island of Heligoland, a relic 
of a former extensive land surface, but which now stands in deep 
water well away from the mainland. Centuries of ceaseless attack 
by the waves has worn the red sandstone of which it is formed 
into cliffs, which fall steeply from its level plateau surface. 


Communications 


From each of the ports along the coast double track main-line 
railways run inland to form part of Germany’s detailed railway 
network. From Emden a line follows the Ems valley southwards 
to Miinster, Hamm and the Ruhr; from Wilhelmshaven a line 
runs south to Oldenburg, thence to Bremen and Hanover; while 
the outports of Bremerhaven-Wesermiinde and Cuxhaven are 
linked respectively by rail with Bremen and Hamburg, and thence 
to central Germany. Another main-line railway runs southwards, 
along the west coast of Schleswig-Holstein, usually at a distance of 
some ten to twenty miles from the coast. 

Rail communications along some sections of the coast are limited 
to single track main lines or light railways, which connect the large 
ports to the small fishing villages and seaside resorts. From Emden 
a line runs round the projection of North Friesland to Wilhelms- 
haven, but at its nearest point it is three miles from the shore 
and is usually considerably more. A line along the left bank 
of the Weser runs to Eckwarden on the projection between the 
Jade-Weser estuaries, and another joins Bremerhaven and Cuxhaven. 
Several lines branch westward from the main north-south line in 
Schleswig-Holstein to the small ports or villages on the coast ; 
the most notable is a line which runs across the embankment 
known as the Hindenburg Dam to the island of Sylt. | 

A number of the North and East Frisian Islands (notably Sylt 
and Amrum in the north, and Borkum, Spiekeroog and Wangerooge 
in the east) have short lengths of light railways running from the 
steamer landing stages to various holiday resorts. 

The rivers Elbe, Weser and Ems provide access for large sea- 
going vessels along their estuarine sections to the great ports. 
Beyond the estuaries the rivers form part of the immense system 
of Germany’s inland waterways. The Ems is navigable to near 
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Meppen, where it is joined by the Dortmund-Ems Canal, thus 
forming the most direct all-German water-route between the 
North Sea and the Ruhr. Emden 1s also linked to Wilhelmshaven 
by the Ems-Jade Canal, and the Ems is connected (via Oldenburg) 
to the Weser at Elsfleth by the Kiisten Canal and the river Hunte. 
The estuary of the Elbe is joined to the Baltic Sea by the Kaiser 
Wilhelm Ship Canal, and a second connection with the Baltic is 
provided by the Elbe-Trave Canal, which links the Elbe at 
Lauenburg with Liibeck. ‘The Elbe is, of course, Germany’s 
greatest inland waterway, other than her short section of the Rhine, 
and it is estimated that about half the total freight entering or leaving 
Hamburg is river-borne. The river is navigable even beyond the 
frontiers of Czechoslovakia. It is crossed near Magdeburg by 
the great west-east system of waterways (the Mittelland Canal), 
which links the Ems to the Oder across.the heart of Germany. 


DETAILED DESCRIPTION OF THE NorTH SEA COAST 


(1) The Netherlands Frontier to the Fade (Fig. 47) 


The river Ems, which rises in the low hills of Westphalia (see 
p. 9), broadens out some twenty miles from the open sea to form 
an extensive estuary. The river flows into the north-eastern 
corner of a large shallow bay, the Dollart, most of which is covered 
by sand- and mud-flats (Watten), which dry out at low water. It 
was formed during the submergence of the coastal margins near 
the end of the thirteenth century (see p. 125); over fifty villages 
and the town of ‘Torum were inundated by the sea and disappeared 
completely. Considerable areas have since been reclaimed to form 
saltings (see p. 126). 

The main estuary leads out of the north-western corner of the 
Dollart ; it narrows at first to little more than two miles across, — 
then opens out considerably. Both the Dutch and German shores 
of the estuary are low and featureless. Some sections are bordered 
by dykes from which project short groynes ; on the landward side 
are reclaimed salt marshes, on the seaward side stretches of beach 
sand with scattered vegetation pass indeterminately into watten. 

Lying off the mouth of the estuary is the island of Borkum, the 
most westerly of the East Frisian Islands. Borkum Riff, a bank 
with depths of from 10 to 20 fm., extends some six to seven miles 
north-west of the island, while to the south-east is the extensive 








Plate aI. The coast of Borkum 


The northern and western shores of Borkum are protected against storm-waves by 
groynes, while the natural dune-wall has been stabilized by the planting of grasses. 


Plate 72. Dunes on Langeoog 


Coarse grasses help to stabilize the dunes, but there are extensive stretches of bare sand. 





Plate 73. Watten in Jade-Busen (Jade Bay) 


An aerial view of the watten at low tide, showing the maze of creeks and channels among 
the mudflats. 





Plate 74. ‘The mouth of the Elbe 


This shows the Elbe estuary about two miles north-west of Cuxhaven. ‘The sandbanks 
are exposed at low tide; the steamers are following the dredged fairway. 
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Randzel sandbank. Between these obstructions and the Dutch island 
of Rottumeroog to the west is the Westerems, the main channel 
used by shipping proceeding up the estuary. From this entrance 
channel buoyed fairways cross the watten to Delfzijl on the 
Groningen coast of the Netherlands and to Emden. Constant 
dredging is necessary to keep open the fairways, and vessels almost 
invariably pick up Dutch or German pilots in the vicinity of the 
Westerems. 

The Osterems, a second channel into the estuary, is between 
the islands of Borkum and Juist. It is used only by shallow draught 
coasting vessels proceeding to Norddeich or to other small harbours 
on the coast of East Friesland. 

The port of Emden is situated on the northern shore of the 
Dollart ; formerly on the actual banks of the river Ems, the town 
is now over two miles from the present channel. Vessels with a - 
draught of 28 ft. can reach the harbour at mean high water. The 
port, which has been developed in recent years with the object 
of capturing for Germany some of Rotterdam’s trade, is connected 
with the industrial area of Westphalia by the Ems and the Dortmund- 
Ems Canal. ‘The Ems itself is partially canalized, and is navigable 
by sea-going vessels as far as Papenburg, which, although just off 
the main river, has a short canal connection. Another small port 
for sea-going vessels is Leer, situated on the river Leda about 
fifteen miles above its confluence with the Ems. 

The low shore-line continues almost due east for some thirty-five 
miles to the Schillighérn, a rounded sandspit marking the north- 
western corner of the Jade estuary. The coast is low, sandy and 
featureless ; it is dyked fora considerable distance. Between the 
coastline and the East Frisian Islands is an extensive stretch of 
drying flats, crossed by creeks of varying depth, usually shallow. 
These channels afford passage for coasting vessels of shallow 
draught, but these are liable to frequent change. 

There are a few small fishing villages and seaside resorts along 
this coast, notably Bensersiel and Karclinensiel. ‘The only harbour 
of any importance is Norddeich; it is approached from the 
Norderneyer Seegat, the channel between the islands of Juist 
and Norderney, by the Buse Tief, which has depths of about 7 ft. 
This channel continues between two stone training walls into the 
harbour, which consists merely of a mole projecting into the channel. 
The harbour is used only by small passenger and cargo vessels and 
by fishing craft. 
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(2) East Frisian Islands (Fig. 47, Plates 71, 72) 


The coast of East Friesland is fronted by a wide extent of low- 
water sands, beyond which, at a distance of about four miles from the 
mainland, lie the East Frisian Islands. ‘They are seven in number, 
strung out along the coast with their long axes parallel to it. The 
largest is Norderney, which is about nine miles long and two miles 
across at its widest point. ‘The islands consist mainly of sandbanks, 
from which rise lines of sand-dunes to a general height of 40-50 ft. ; 
on Juist, however, they reach 70 ft. 

Although sandbanks extend seawards from the islands, onshore 
storms cause the waves to break against the northern and north- 
western shores with considerable violence. Changes in the shapes 
of the islands have been frequent in recent times, as evidenced by 
the disappearance of lighthouses, churches and even of villages. 
Thus, for example, the great storms of 1854 destroyed the north- 
western end of the island of Wangerooge and with it the main 
village ; the present village was built at the more sheltered south- 
eastern end. Considerable protective works now strengthen the 
north-western and northern shores of the islands; they include: 
(1) the construction of breakwaters and of groynes consisting of 
double rows of piles filled with rubble, (2) the facing of the seaward 
slopes of the dunes with piles, masonry or concrete, and (3) the 
construction of concrete embankments. 

The islands are popular summer resorts, and there are several 
small towns and fishing villages which cater for the tourist industry. 
Small shallow-draught coasting steamers and fishing craft use the 
landing piers situated on the southern shores of the islands. ‘They 
are reached by channels over the watten, which are buoyed in 
summer ; other channels, known generally as Seegatten, lead between 
the various islands. ‘The seaward side of the islands is fronted by 
sandbanks and shoals which have been responsible for a large 
number of wrecks. 


(3) The Fade (Figs. 48, 82, Plate 73) 


The west-east direction of the North German coast between 
the Schillighérn and the unnamed point north of Cuxhaven, is 
interrupted by a large area of sea known as the Jade, some twenty 
miles wide. The south-western corner of this is occupied by Jade- | 
Busen, a broad shallow bay, into which flows the small river Jade ; 
the south-eastern part consists of the estuary of the Weser. 
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Fig. 48. The Jade-Weser Estuary 


Based on (i) Topographische Ubersichtskarte des Deutschen Reiches, 1 : 200,000, 
Sheets 38, 39, 55 and 56 (Berlin, 1918-21); and (ii) British Admiralty Charts, 
No. 3506 (London, new edition, 1934; large corrections, 1940); No. 3346 (new 
edition, 1937; large corrections, 1940); and No. 1875 (new edition, 1934 ; small 
corrections, 1939). 

For key, see Fig. 46 (p. 126). 
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Fig. 49. The coasts of Schleswig-Holstein 


Based on G.S.G.S., Series 4072, 1 : 500,000, Europe (Air), Sheets N.E. 52/6 and 
54/6 (London, 1940). 

For key, see Fig. 46 (p. 126). 

The following abbreviations are used foz islands :— 

A.—Amrum; F.—Fohr; G.—Gorde; H.—Hooge; Ng.—Norderoog; Ni.— 
Nordstrandischmoor ; O.—Oland; P.—Pellworm; Sg.—Siideroog; Sf.—- 
Sidfall. 


THE NORTH SEA COAST } a iaee 


An extensive area of drying sands, the Hohe Weg, extends north- 
westward some ten miles into the Aussenjade from the flat peninsula 
of Butjadingen, which separates the mouths of the Jade and the 
Weser. On the northern end of these banks is Alte Mellum, a 
small sandy island usually dry at average high tide. 

On either side is a buoyed fairway, the one to the west leading 
to the Innenjade and Wilhelmshaven, the one to the east leading 
to the Weser estuary and to Bremen. 

From the Schillighérn, the low-lying Jeverland coast trends 
south-east, forming the western shore of Innenjade. The coast is 
dyked along its whole length, enclosing Groden, grass-covered areas 
of alluvium reclaimed from the sea. There are a number of 
harbours for small craft, notably Hooksiel and Horumersiel, which 
are approached from the fairway over the watten by staked channels. 

The Innenjade leads southward into Jade-Busen, a square bight 
about ten miles wide. It is almost entirely filled with drying sand- 
and mud-banks, crossed by a few tortuous channels. ‘The small 
Jade river flows into the head of the bay through a narrow channel, 
the Vareler Tief. 

Wilhelmshaven, the principal German naval base on the North 
Sea, is situated on the northern shore of Jade-Busen. ‘The main 
harbour consists of several basins, with locked entrances from the 
channel, and a number of dry docks. A curved training wall has 
been built south of the port to keep the harbour entrances clear of 
silt. ‘The only other town on the Jade estuary is Varel, situated 
about two miles inland from the head of the bay ; it can be reached 
along a channel through the watten by small vessels drawing up 
to, TO: ft. 

The river Weser is second only te the Elbe in importance to 
Germany as a navigable river. From the Aussenweser buoys to 
Bremen is a distance of some sixty-five miles. Buoyed channels lead 
in through the extensive sandbanks of the Aussenjade to the estuary 
proper, or Aussenweser, which begins at Bremerhaven. At this 
point the river is just over a mile wide, although its course is filled 
with extensive sandbanks, which for the most part dry out at 
low tide; these are crossed by the main dredged fairway. ‘The 
east coast of the Aussenweser runs northwards in a gentle curve 
for about twenty-five miles, terminating in the curved sandspit 
which lies north of Cuxhaven. 

Bremerhaven, the outport for Bremen, is situated on the right 
bank of the Weser at the confluence of the right bank tributary, 
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the Geeste. On the south bank of the Geeste, continuous with 
Bremerhaven, is the port of Wesermiinde, the most important 
German fishing harbour. Both these ports consist mainly of 
locked basins, and are entered from the Weser by a number of 
locks protected by dykes. 

Between Bremerhaven and Bremen, the effective limit of ocean 
navigation, is the Unterweser, thirty-six miles in length. It is 
regulated in many places by training walls, and the fairway is buoyed. 
The navigable portion of the river is 87 yd. wide at Vegesack and 
77 yd. at Bremen. Several tributaries join the Unterweser, and 
river ports, notably Nordenham, Elsfleth, Brake and Vegesack, are 
situated near the confluence (Fig. 48). A left bank tributary, 
the Hunte, is connected with the Ems by the Kiisten Canal. 

Bremen, the second port of the Reich, is situated on both sides of 
the Weser, with most of the harbour works on the right bank. It 
can be reached by vessels drawing 26 ft. Not only is it a large 
maritime port, but it handles a considerable river traffic from the 
upper Weser ; its trade is predominantly transit. 


(4) The Elbe Estuary (Fig. 47, Plates 74-76) 

The estuary of the Elbe is situated in the angle between the 
coasts of Schleswig-Holstein and of Hanover. For a distance of 
more than twenty miles north-west of Cuxhaven, at the mouth of the 
estuary proper, there are extensive sandhbanks and shoals. Several 
channels, including the Elbe, Norder Elbe and Falsches Tief, run 
across these banks, marked by buoys and in normal times by four 
light-vessels, but only the Elbe proper is sufficiently deep for large 
vessels. ‘The higher parts of the shoals form small sandy islands, 
the margins of which are dyked ; Scharhérn and Neuwerk are on the 
west of the main channel, Trischen on the east. 

Off Cuxhaven, which lies just inside the estuary proper, the. 
width covered at high water is about ten miles, most of which is 
occupied by drying banks. Cuxhaven, the outport for Hamburg, © 
is situated on the west bank near the tip of the sandy headland 
separating the Weser and Elbe estuaries. In spite of an extensive 
system of dykes and retaining walls, great amounts of silt are 
deposited, and dredging is constant. The harbour is used chiefly 
by vessels awaiting favourable conditions for proceeding upstream, 
as a refuge port in case of bad weather, and by fishing boats. 

Above Cuxhaven the estuary narrows considerably, and at 
Brunsbittelkoog it is about one and a quarter miles wide. ‘This port 





Plate 75. ‘The Elbe at Blankenese 


The north bank of the lower Elbe is in places high and. densely wooded. Blankenese, 
a few miles below Hamburg, is a popular resort. 





Plate 76. ‘The Kaiser Wilhelm (Kiel) Canal 
The bridge at Levensau, six miles from Kiel, carries the railway from that town to 
Flensburg. 





Plate 77. Reclamation of Watten 


Dykes have been built along the coast of Schleswig-Holstein, and the enclosed watten 
have been drained by numerous parallel ditches. 





Plate 78. Samphine marsh 
This stretch of marshland lies off Fahretoft, on the coast of Schleswig-Holstein. 
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is at the North Sea entrance to the Kaiser Wilhelm Canal, which 
cuts through the base of the Schleswig-Holstein peninsula to the 
Baltic Sea at Kiel (see p. 140 and Figs. 47, 49). 

Between Cuxhaven and Hamburg, a distance of fifty-six miles, is 
the estuary proper, or Unterelbe. Although this varies in width from 
one to two miles, much of its extent is occupied by drying mud- and 
sand-banks. ‘The main buoyed shipping channel ranges in width 
from about 200 to 450 yd., and needs constant dredging. Under 
normal conditions, vessels drawing up to 36 ft. can reach Hamburg 
with the flood tide. ‘Within the river bed are a number of small 
sandy islands, separated by changing channels. 

The south bank of the river is low and marshy, and is ante 
by extensive sandbanks, crossed by mazes of creeks. In places 
there are dykes and training walls. The north bank in places is - 
steep and earthy, notably for about ten miles above Hamburg, but 
below that the north bank too is low and marshy. A number of 
slow-flowing meandering tributaries join the main river, notably 
the left bank Schwinge and the right bank Stér. Along both 
banks of the river the marshes have been dyked and drained. They 
form for the most part rich grazing, but in places they are exten- 
sively cultivated, especially in the neighbourhood of Hamburg ; 
the multitudes of drainage channels intersect orchards and market 
gardens, cultivated by people who are said to be the descendants 
of the Frisians and Flemings who colonized the marshes in the 
twelfth century. 

The marshy banks of the Unterelbe have few ports, the only one 
of any size being Gliickstadt. Hamburg, the leading port of 
Germany and indeed of mainland Europe, grew up on the Alster, 
a right-bank tributary of the Elbe, where low sandy hills offered a 
dry site away from the marshes. The modern port comprises 
the harbours of Hamburg, Altona, and Harburg-Wilhelmsburg 
under a single harbour authority. The Elbe provides a fairway 
to the North Sea and by way of the Kaiser Wilhelm Canal to the 
Baltic ; the upper river (Oberelbe), its tributaries and the extensive 
canal system have enabled the hinterland of Hamburg to consist of 
most of the great industrial and agricultural regions of central! 
Europe. 


(5) Priedrichskoog to the Danish Frontier (Fig. 49, Plates 77, 78) 


The west coast of Schleswig-Holstein extends northwards from 
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the mouth of the Elbe for about seventy miles in a direct line to 
the Danish frontier. ‘The coastline is lowlying but very irregular ; 
wide bights filled with drying banks alternate with sandy pro- 
jections, Eiderstedt, for example, projects seawards between the 
Eider estuary to the south and the broad Hever estuary to the north. 
Extensive sandy shoals lie offshore for distances between ten and 
twenty-five miles; on them stand the North Frisian Islands. The 
banks are interspersed with narrow intricate channels known as TJiefe, 
which change frequently ; they represent the lines of submerged 
estuaries and provide access to restricted anchorages with some 
shelter from the islands. ‘The most accessible and best marked 
entrance to a protected anchorage along the entire North Sea coast of 
Schleswig-Holstein is Lister 'Tief, the channel leading in between 
Sylt and the Danish island of R6m6. Lowlying salt marshes crossed 
by meandering streams and enclosed by dykes flank the shore ; un- 
dyked sections are overrun by the highest tides. Behind the marshes 
rise irregular lines of sand-dunes. Further inland, the land slopes 
gradually to areas‘of sand and gravel, from 30 to 50 ft. high, covered 
with heath and with occasional plantations of conifers. 

Numerous meandering rivers and artificial drainage channels 
wind across Schleswig-Holstein, reaching the sea in wide creeks. 
The largest of these is the Eider, which rises near Kiel in a series 
of shallow lakes. Its upper course is utilized by the Kaiser Wilhelm 
Canal, from which the river branches off above Rendsburg. The 
river flows more or less parallel to the canal for about fifteen miles, 
then meanders tortuously in a north-westerly direction across 
the lowlands to Friedrichstadt, where it widens out into a shallow 
estuary. Many of the smaller rivers have sandbars across their 
mouths which dry out at low tide, leaving strings of shallow 
sheets of brackish water. 

There are few settlements along the coast ; they consist of small 
fishing villages and groups of farms standing on the firm ground 
rising out of the marshland and water meadows. In summer 
the tourist industry is of considerable importance. ‘The coast is 
of little use commercially. The only harbour of any importance is 
near the mouth of the Eider river at T6nning, which consists of a 
few small river wharves and a tidal basin ; the latter silts up rapidly 
and is almost dry at low water. Ships up to 11 ft. draught can enter 
the port at high water. Biisum Hafen, reached by a shallow 
channel marked by stakes, has two small basins used mainly by 
fishing vessels. 
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Fig. 50. Sylt 


Based on British Admiralty Chart, No. 3760 (London, new editien, 1943). 
For key, see Fig. 46 (p. 126). 
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Fig. 51. Heligoland 


Based on (i) Deutsche Admiralitatskarte, No. 70, published by the Oberkommando 
der Kriegsmarine, Nautische Abteilung (Berlin, revised edition, 1932; small 
corrections, 1939); and (ii) British Admiralty Chart, No. 126 (London, new 
edition, 1928 ; large corrections, 1940). 

For key, see Fig. 46 (p. 126). 

The moles and piers of the former naval base, now razed below the low water 
mark, are shown by pecked lines. 


THE NORTH SEA COAST 135 


(6) North Frisian Islands (Figs. 49, 50, Plates 79-84) 

A number of irregularly-shaped islands stand on the banks 
which front the coast of Schleswig-Holstein. They represent the 
remnants of the former coastal plain which was submerged by the 
sea. It is probable that the long straight west coast of Sylt repre- 
sents the approximate former coastline of the mainland. Between 
the outer islands and the mainland are extensive watten. 

The larger islands consist partly of marshland and partly of 
dunes which afford some protection to the coast. Several of the 
islands have embankments along their western shores, notably 
Nordstrand, Pellworm and Fohr, while groynes made of double 
rows of timber piles with stone filling project seawards. Frequently 
the seaward side of the dunes is faced by sloping rough-stone or 
concrete walls. ‘There are many small islets ; some are mere sand- 
banks, others known as Halligen are covered with bright green salt- 
grass and rise only a few feet above the sea upon which they appear 
to float. Most of the islands are inhabited ; there are a number of 
small fishing villages, which in summer are frequented by tourists. 
Westerland on Sylt, Wyk on Féhr, and Amrum on the island of 
the same name are all crowded resorts during the summer. All 
the larger islands have small landing piers, used by coasting 
steamers. 

The largest island is Sylt (Fig. 50); its west coast bordering the 
open sea is about twenty miles long. ‘The coasts are nearly every- 
where flanked by lines of white sand-dunes, the highest of which 
attain 100-135 ft. In several places soft, loosely consolidated sand- 
stones form cliffs; Rote Kliff, a stretch of sloping red cliffs about 
a mile long, faces the sea north of Westerland, and rises to 135 ft. 
Other lower cliffs border parts of the east coast; Morsum Kliff 
near the eastern extremity of the island rises to about 75 ft. 

Projecting seaward along most of the west coast are short groynes 
made of double rows of piles filled with cement blocks, with an 
overall width of about 15 ft. ‘There are about eighty groynes, 
placed at intervals of a hundred yards. 

The centre of the island consists of low hills rising to over 100 ft. ; 
among them stands the holiday resort of Westerland. From this 
central part the long narrow Hérnum peninsula projects south ; 
on it dunes rise to 100 ft. ‘The central part of the island extends 
eastwards towards the mainland, to which it is connected by a 
seven-mile long causeway known as the Hindenburg Dam ; it carries 
a railway line. North of Westerland the island narrows once more, 
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but broadens near its northern end, where it is known as Listland ; 
here there are ranges of dunes, the highest of which, the Sandberg, | 
being 125 ft. high. ‘The extreme north of the island terminates 
in the sandy peninsula of Ellenbogen, which bends abruptly east. 


(7) Heligoland (Helgoland) (Fig. 51, Plates 85, 86) 


The island of Heligoland lies in the angle between the German 
and Danish coasts, and is almost equidistant (about twenty miles) 
from the mouths of the Weser, Jade, Elbe and Eider rivers. It 
consists of a mass of red sandstone about a mile long, and 600 yds. 
at its widest point. Steep cliffs rise to the grassy plateau known as 
the Oberland; its average height above the sea is about 180 ft., 
the highest point being 216 ft. Constant marine erosion has 
attacked the base of the cliffs, and a rocky platform studded with 
rock pinnacles (or Horns) and great boulders extend along the west 
coast ; the largest detached mass of rock is Hengst, in the extreme 
north-west. A concrete wall runs along the base of the cliffs, 
and checks to a large extent the erosive action of the waves. 

The town is built partly on the Oberland, partly on the low 
platform (Unterland) at the foot of the cliffs in the south-east ; 
the two parts are connected by a stairway and lift. ‘The present 
Innen Hafen (inner harbour) is situated off the shore of the 
Unterland ; it is used only by small craft drawing less than 10 ft. 
The position of the former naval harbour is shown on Fig. 51. 
Vessels anchor in the roadstead to the north and south of Wal, the 
sandbank connecting Heligoland and Diine, the sandy island 
immediately to the east. ‘They discharge their cargo into local 
motor-boats. ‘The chief importance of the island prior to 1939 
was as a summer resort and as a centre of the lobster fisheries. 

Heligoland was a British possession from 1807 to 1890, when it 
was ceded to Germany in exchange for Zanzibar. In the years 
prior to 1914 the island was made by Germany into a considerable 
naval base. An extensive harbour was enclosed between moles 
to the south-east of the island, and a considerable area of land was 
created by dumping millions of tons of sand, brought from the 
Elbe estuary, into an area surrounded by containing walls; here 
the dockyard buildings and a dry-dock were constructed. Powerful 
underground fortifications and batteries were established, thus 
making what the Germans variously claimed to be ‘ the Gibraltar 
of the North Sea’, and ‘an unsinkable battleship’. ‘The works were 
estimated to cost some thiriy-five million sterling. Considerable use 
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Plate 79. ‘The Hindenburg Dam 


The embankment carries the railway from the mainland across the watten to Westerland 
on Sylt. 
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Plate 80. Mud-flats off the Schleswig-Holstein coast 


Between the North Frisian Islands and the mainland are extensive stretches of mud- 
flats exposed at low-tide. This area lies east of Amrum. 
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Plate $81. “The clifis on Sylt 


Between Wenningstedt and Kampen, on the west coast of Sylt, is a stretch of red cliffs, 
known as the Rote Kliff, which rise in places to 135 ft. above the sea. 





Plate 82. Dunes on Sylt 
The dunes have been fixed by the planting of grasses. 
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was made of the island during the war of 1914-18; during:the 
severe winter of 1916-17, when the German rivers froze hard for a 
considerable period, thirty-six U-boats laid up there at one time. 

Under a clause of the ‘Treaty of Versailles the demilitarization 
of the base was agreed upon. The work was carried out by the 
Germans during 1920~22 under the supervision of the Heligoland 
Sub-commission; the fortifications and military establishments 
were razed, and the moles and other port works demolished below 
the level of low water. Holes were made in the sides of the walls 
enclosing part of the reclaimed ground, and the sea rapidly removed 
the sand which they contained. 

The undulating sandy island of Diine (Sandinsel) rises from the 
rocky shoals (Brunnen) to the east of Heligoland. ‘The margins of 
this island are subject to frequent change, and from its centre a 
series of eight groynes radiate outwards in various directions to 
distances of 400 to 1,000 yd. ‘The groynes are usually buried in 
sand, 


THE WESTERN BALTIC COAST 


This section of the coast between Flensburger F6rde and 
Fehmarn island (Figs. 49, 52-54) is characterized by straight-sided 
inlets which penetrate a considerable distance into the peninsula 
of Schleswig-Holstein. ‘These inlets were formed through the 
_ submergence by the sea (see p. 121) of long valleys in the former 
land surface. It is generally considered that these valleys were 
eroded by rivers flowing in tunnels under the ice-sheet which once 
covered northern Germany (see pp. 81--7)._ The inlets are known as 
fjords along the coast of Denmark to the north, but in Germany as 
Férden™. The most striking examples of these forden along the 
German coast are Flensburger Forde, Kieler Forde and Eckernférder 
Bucht. ‘These inlets are straight-sided, steep-banked, and usually 
rise on either side to wooded slopes. ‘They sometimes have rivers 
flowing into their heads, which are small in proportion to the size 
of the inlets. ‘The férden have wide channels of depths exceeding 
5 fm. to their heads, and offer easy approach and harbourage for 
shipping. So at the heads of the three férden are the ports of 
Flensburg, Eckernf6rde and the great naval base of Kiel. 

A slightly different type of opening is the long inlet of the Schlet ; 
- winding and of irregular width, it is bounded by steep earthy 


* It seems best that the name Forde should be used, to avoid confusion with 
the very different type of inlets, known as fjords, along the Norwegian coast. 
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bluffs. It has been dredged to give access to the port of Schleswig 
at its head. Between the férden projects the undulating lake- 
covered morainic surface (see pp. 89-90), which in places ends sea- 
wards as gradually sloping earthy cliffs. Fragments of the submerged 
former coastal plain have survived between Denmark and Sweden 
as islands. Off the German coast, however, lies the extensive 
Kieler Bucht, and the only large German island is Fehmarn. 


Communications 


A double-track railway runs southwards through the undulating 
countryside of Schleswig-Holstein, linking in succession Flensburg, 
Schleswig, Rendsburg and Neumiinster; from the last, lines lead 
south-westwards to Hamburg and south-eastwards to Liibeck. 
Except at the head of the Flensburger Férde, this north-south line 
is at a distance of some twenty to thirty miles from the coast. 
A further double-track line connects Kiel and Neumiinster. 

Between the north-south railway and the coast there is a consider- 
able network of single track lines. One running more or less 
parallel to the double track line, but much nearer the coast, links 
Flensburg, Eckernforde, Kiel and Ltibeck, while between the two 
north-south lines are a number of short cross railways. Thus, 
for example, a line runs from Schleswig along the northern side of 
the river Schlei to Kappeln near its mouth. 

The main inland waterways serving this section of coast are the 
canalized river Schlei and the Kaiser Wilheim Ship Canal, which 
crosses the root of the Danish peninsula and enters Kieler Forde 
by the Holtenau locks. Both are used primarily by sea-going 
vessels. The forden, of course, allow sea-going vessels to penetrate 
a considerable distance into the land: the Flensburger Forde, for 
example, extends inland for a straight line distance of over twenty 
miles, more than a third of the total width of Schleswig-Holstein. 


DETAILED DESCRIPTION OF THE COASTS OF THE WESTERN BALTIC 


(8) Danish Frontier to Kieler Forde (Figs. 49, 52, 53, Plates 87, 88) 


The frontier between Denmark and Germany crosses the 
peninsula of Schleswig-Holstein and continues along Flensburger 
Foérde in almost mid-channel (Fig. 52). The forde branches west- 
wards from near the southern entrance to the Little Belt, and 
extends with several bends for about twenty-nine miles to the town 
of Flensburg at its head. About halfway along its length it narrows 








Plate 83. Saltings on Sylt 


These saltings, in the north-east of Sylt near List, are covered by the highest tides. 
They form excellent grazing. 





: Plate 84. Westerland on Sylt 
Westerland is the largest and most popular of the resorts in the North Frisian Islands. 





Pinte se sHeticoland 


This view of the island shows clearly the flat summit-plateau ending abruptly in vertical 
cliffs of red sandstone. The isolated pinnacle or ‘ stack’ in the foreground (known as 
the Hengst) is at the north-western end of the island. In the distance is the sandy islet 
or Dine: 


ya : Se . 
Plate 86. The cliffs on the south-west of Heligoland 


Striking features of this photograph are the gently dipping sandstone strata, the concrete 
wall protecting the base of the cliffs from erosion by the sea, and the wave-worn rock 
platform extending seawards. 
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abruptly. ‘To the east of this is the outer part, nearly ten miles 
wide, with depths generally exceeding 10 fm. ‘The inner férde 
maintains a width of two miles almost to its head, and depths 
vary from 5 to 10 fm.; into its head flow one or two small rivers. 

In the neighbourhood of Birknack, a low sandy point near the 
entrance to the férde, the coast is low and dyked. West of the 
Geltinger Bucht, a broad open bay cut in the southern shore, the 
land rises behind the immediate coastline in steep wooded bluffs 
composed of glacial clays, which in places attain 130 ft. above the 
sea. The bluffs are notched by the steep-sided valleys of small 
streams, which meander through the water meadows, spread over 
their flat floors, to the sea. Occasionally these streams expand to 
form shallow winding lagoons. Farther west the low-lying 
Holnis peninsula projects northward, producing a right-angled 
bend in the férde. 

At the head of the férde is Flensburger Hafen, a narrow inlet 
about a mile long and a quarter of a mile wide. ‘The shores are 
flat and sandy, but rise inland to wooded hills over 150 ft. high. 
At the head of the Hafen is the town and port of Flensburg, which 
can be reachegl by vessels drawing 20 ft. A number of villages 
along the Férde have small piers, but are of little importance. 

From Birknack point, the low sandy coast trends south, dyked 
along most of its length. It is then interrupted by the mouth of 
the river Schlei; this is almost completely closed by a string of 
sandy islands, except for the dredged entrance channel between 
two breakwaters, known as Schleimtinde Seegat. The Schlei, 
a long winding inlet of variable width and depth, extends inland 
for twenty-two miles, where it broadens into a large shallow lagoon. 
It is enclosed by earthy bluffs rising steeply to 50-100 ft. At its 
head is Schleswig; the small harbour has a quay with depths 
alongside of 9-13 ft. Throughout the length of the river, channels 
vary considerably, both in width and depth, but a buoyed channel 
is maintained by dredging. Besides Schleswig, there are a number 
of small villages along the river, with wharves or mooring posts ; 
the most important is Kappeln. 

The coast then trends south for about eight miles to Eckernforder 
Bucht. ‘The land immediately behind the sandy shore rises steeply 
to wooded hills 80-120 ft. high, except where they are interrupted 
by a large shallow lagoon, the Schwansener See. A rectangular 
opening, Eckernférder Bucht, extends inland for about nine miles, 
and maintains a width of three miles almost to its head. ‘he water is 
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deep, averaging 12-14 fm., over most of its area, while the 5 fm. 
line runs near and parallel to the shore-line. Behind the shore, 
hills rise to rounded wooded summits over 150 ft. high. Eckernférde 
Hafen, a small port with two basins, lies at the head of the bay. 
South of Eckernférder Bucht, the sandy coast continues south- 
west to Biilk Spitze, the northern containing point of Kieler Férde. 


(9) Kieler Forde to Fehmarn Island (Figs. 52, 53, Plates 89, go) 


Kieler Férde, the most southerly of the long inlets characteristic 
of the Baltic coast of Schleswig-Holstein, extends about nine miles 
south-westwards from Bilk Spitze. It is enclosed by wooded 
hills which rise to 120-180 ft.; the shores are fringed with sand- 
banks. Although the outer forde narrows at Friedrichsort, the 
spacious inner harbour has an effective width of nearly half a mile. 
The férde has depths of about 9 fm. at its entrance, decreasing 
gradually to about 6 fm. within a mile of the head. ‘The inner 
harbour forms the chief German naval base. There are also a 
number of commercial harbours; the most important is Wik, 
situated just south of the Holtenau locks where the Kaiser Wilhelm 
Ship Canal enters the férde. A few small fishing villages with 
jetties occur at intervals. 

The former Eider Canal linked Kiel with the river Eider, forming 
a through route for small craft to the North Sea. The Kaiser 
Wilhelm Canal, begun in 1887 and finally opened in 1895, follows 
the former bed of the Eider Canal and of the Eider itself for some 
distance before cutting south-westwards to the Elbe estuary at 
Brunsbiittelkoog (see p. 128). It is about sixty-one miles long, and 
accommodates vessels of a maximum draught of 31 ft. It thus 
provides an alternative and much shorter route between the North 
Sea and the Baltic than that round the Skaw and then through 
either the Great and Little Belts or the Sound. It is, of course, 
of immense strategic value to Germany. 

From Stein, a small fishing village near the mouth of the Kieler 
Forde, the lowlying coast trends east-south-east to Hohwacht 
Bucht. Extensive areas of marsh and shallow lakes lie behind 
the coast, which is protected by dykes. The coast of Hehwacht 
Bucht, a broad open bay, rises inland to undulating wooded hills 
over 500 ft. high. East of the Bucht the coast becomes flatter ; 
sandbanks and small islands, notably the long narrow island of 
Gras Warder, front the coast, and there is a submerged rocky bank 
extending offshore for about one and a half miles. Heiligenhafen 
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Fig. 52. Flensburger Forde 


Based on British Admiralty Chart, No. 2117 (London, new edition, 1921; small 
corrections, 1940). 
For key, see Fig. 46 (p. 126). 
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Fig. 53. Kieler Forde 


Based on British Admiralty Chart, No. 33 (London, new edition, 1916; large 
corrections, 1930; small corrections, 1940). 
For key, see Fig. 46 (p. 126). 
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consists of an inner harbour protected by embankments, with an 
outer part enclosed by a detached breakwater. 

North of the low peninsula of Grossenbrode is the island of 
Fehmarn, separated from the mainland by Fehmarn Sund. This 
island, some twelve miles long and eight miles wide, is almost flat, 
except in the south-east where low hills rise to a maximum height 
of nearly goft. ‘The west and north coasts are bordered by marshes, 
and are dyked for most of their length ; behind these embankments 
is a connected chain of shallow lagoons, the Nordliche Binnen See. 
The south coast, too, is low, but there is a steep rocky bank lying 
offshore, dotted with small rocky islets; parts of this coast are 
dyked. The island is dotted with villages, and there are a few small 
harbours on the south coast, the largest of which is Burgstaaken. 


THE SOUTHERN BALTIC. COAST 


The features of this section of coast, from Fehmarn island to the 
river Oder (Figs. 54-58), are due in the first instance, like all the 
southern Baltic shores to a greater or lesser degree, to the sub- 
mergence by the sea of an irregular land surface (see pp. 120-1). ‘The 
higher areas therefore stand out as islands. Further, the waves and 
longshore currents tend to drift shingle and sand eastwards, which 
form spits and bars linking the islands to each other and to the 
mainland. One of the most striking ways in which a coastline 
advances into the sea is by building up successive lines of beach 
or dune ridges, separated by narrow depressions (known along the 
German coast as Diinentdler). ‘l'wo prominent examples of the 
accumulation of these ridges for some thousands of years are on the 
Darss foreland (Fig. 55), which has been steadily built out north- 
ward into the sea, and near Swinemiinde, where two islands off 
the mouth of the Oder have been connected (Fig. 58). 

The spits and bars thus formed between the islands and the 
mainland enclose wholly or partially inlets of extraordinarily 
irregular shape, known as Bodden. ‘The sandspit of Fischland, the 
Darss foreland, and the island of Zingst together pond up the 
extensive Saaler Bodden and its ramifications (Fig. 55). ‘The 
curiously shaped island of Rtigen consists of some fragments 
joined by spits, enclosing numerous bodden (Fig. 56). Its coast, 
_ incidentally, provides an exception to the usual low sandy or earthy 
Baltic shore-lines, for outcrops of chalk form striking white clifis 
(Plate 97), which are being constantly eroded by the waves. © ‘These 
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rocks resemble those in Scania in south-western Sweden, and were 
probably once continuous with them. ‘The Oder opens into a 
large lagoon, almost cut off from the sea by the islands of Usedom 
and Wollin; incidentally, although this lagoon is called Das Haff, 
it is the largest of the bodden. ‘These inlets, although sheltered, are 
shallow, and the channels giving access to the Baltic are narrow and 
tortuous ; without dredging they would soon be silted up. ‘The 
ports of Liibeck, Rostock, Stralsund and Stettin, which flourished 
during medieval times and were prominent members of the Hanse 
League, suffered a long period of decline as the harbours silted 
and the size of vessels increased. During the last century their 
fortunes have improved considerably owing to the increase in 
Scandinavian trafic made possible by harbour improvements, 
notably the dredging and maintenance of*fairways through the 
bodden and across the bars. ‘The ports have also been linked up 
with the great system of inland waterways. Furthermore, the 
growth of industries in these towns has stimulated trade. Never- 
theless, the harbours cannot be reached by vessels above a certain 
size, and so they depend to a large extent on their outports : 
Travemiinde for Liibeck, Warnemiinde for Rostock, and Swine- 
miinde for Stettin. 


Communications 


From Libeck a main line railway runs eastwards to Stettin ; 
for part of its length it is double track. Except at the head of the 
inlets, however, it is obliged by their existence to maintain a 
considerable distance from the coast as a whole. A main line 
branches from this line at Biitzow, and continues to Rostock and 
Warnemiinde. ‘The last is the ferry port for through rail-services 
between Berlin and Copenhagen, via the island of Falster. Another 
main line runs from the junction at Pasewalk to Stralsund, thence the 
line is carried over the Bodden by a bridge, and across the island of 
Riigen to Sassnitz, the rail-ferry terminus for Tralleborg in southern 
Sweden. Other main lines link cities such as Liibeck and Rostock 
with their outports. Single track lines serve the immediate coastal 
areas, connecting minor ports and seaside resorts. An example 
of the latter is the single track line which leaves the main west-east 
line a few miles west of Stralsund, runs north to Barth, and then 
winds on embankments across the marshy isthmus between the 
Saaler Bodden and the Grabow, and so to Zingst and Prerow. 





Plate 87.. The coast of the Eckernforder Bucht 


Along much of the Baltic coast of Schleswig-Holstein are low earthy cliffs, mainly 
composed of boulder-clay, gently sloping and covered with bushes and small trees. 





Plate 88. Schleswig 
This shows the head of the long inlet of the Schlei. 





Plate 89. Kiel 
The port and naval base of Kiel stands at the head of Kieler Bucht (Kiel Bay). 





Plate go. ‘The Holtenau locks at Kiel 
The Holtenau locks are at the entrance to the Kaiser Wilhelm Canal in Kieler Bucht. 
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The only important inland waterway serving the western part of 
this section is the Elbe-Trave Canal, which runs southward from 
the Trave at Liibeck to the Elbe at Lauenburg. Further east, the 
Warnow, the Racknitz and the Peene rivers are all navigable for 
short distances inland. ‘The Oder is navigable to the Czecho- 
Slovakian frontier, and serves the great industrial region of Silesia. 
Furthermore, it has a double link with Berlin by the Hohenzollern 
and by the Oder-Spree Canals. Thus Stettin is the main Baltic 
port for Berlin. ‘The Oder flows into the Stettiner Haff, across 
which is a dredged channel, and reaches the sea by three distribu- 
taries, the most important of which for navigation is the Swine. 


DETAILED DESCRIPTION OF THE SOUTHERN BALTIC COAST 


(10) Liibecker Bucht: Fehmarn Island to Buk Spitze (Fig. 53, 
Plates 91, 92) 


The coast trends south for thirteen miles from Fehmarn island to 
Dahmeshéved, a low blunt headland. The coast is low-lying and 
bare, and is dyked along most of its length. Offshore lies a rocky 
bank for a distance of 6-1,200 yd. with depths of about 3 fm. 
Just north of Dahmeshéved, two connected lJagoons of most 
irregular shape and many ramifications, Dahmesee and Grubesee, 
extend inland for some ten miles ; they are separated from the sea 
by a narrow sandbank, through which is cut a sluiced channel. 

South of Dahmeshéved is Liibecker Bucht, a large rectangular 
bay, into the head of which flows the river Trave. The bay is 
surrounded by low wooded hills which rise to 50-150 ft. The 
shores themselves are usually flat and sandy, with some large shallow 
lagoons quite detached from the sea; on the south side, however, 
there are low earthy cliffs. In many places rocky banks lie 
immediately offshore. In the north-western corner of the bay 
is a small inlet, which forms the harbour of Neustadt. This is - 
approached by a channel with a minimum depth of 15 ft. 

The river Trave reaches the sea in the south-western corner of 
Liibecker Bucht; the mouth of the river is blocked by a long 
sandspit, except for a dredged shipping channel 344 ft. wide. 
Near this entrance on the left bank are the steamer wharves of the 
harbour of ‘Travemiinde, the outport of Liibeck. Between the two 
_ ports, a sailing distance of eleven miles, winds the river Trave, in 
places widening into broad lagoons, in others narrowing to little 
more than a hundred vards. The dredged shipping channel along 
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the centre of the river has a minimum depth of 26 ft., and in places 
a width of only 164 ft. Ltibeck, a considerable port with three 
main and a number of subsidiary basins, and over two and a quarter 
miles of quays, lies on the right bank of the river. Formerly 
Germany’s greatest Baltic port, and, indeed, at one time the leading 
member of the great medieval commercial league (the Hanse), 
it has declined in relative importance. This has been due partly 
to its shallow harbour, partly to the dominance of Hamburg, and 
partly to the growth of Stettin at the mouth of the Oder. Above 
the town, the Trave is a meandering unnavigable river; the Elbe- 
Trave canal, forty-three miles in length, runs south from Liibeck 
to Lauenburg on the Oberelbe. 

For about two miles east of Travemiinde the coast is flat and 
sandy, but beyond that point it rises steeply to hills reaching over 
300 ft. in places. Offshore are rocky shoals some 800 yd. wide. 
Wismar Bucht is a large square-cut bay, almost filled with extensive 
sandbanks and rocky shoals, and in the eastern part by Poel island. 
The west coast falls steeply from hills rising to over roo ft.; the 
east coast is lower and well cultivated. ‘There are two main 
shipping channels through the banks in the bay, leading to the 
small port of Wismar at its head; the basins have a uniform depth 
of 193 ft. A small winding stream from the large Schweriner See, 
ten miles south, flows into the bay at Wismar. 

The coast trends north-north-east for twenty miles to Buk Spitze. 
On the rocky reefs which extend offshore stands the low-lying 
island of Poel, nearly cut in two by the long Kirch See, and farther 
north the rocky mass of Wistrow, which has been converted into a 
peninsula by a low sandspit which connects it with the coast to 
the north-east. Between Wiistrow and the mainland is a large 
shallow lagoon, the Salzes Haff, with depths of 1? to 2 fm. in the 
south and drying sandbanks in the north. Wiistrow also has a 
narrow sandspit four miles long projecting from its south-western 
corner. Behind the coast are low hills separated by small meandering 
streams. ; 


(11) Buk Spitze to Peenemiinde (Figs. 54, 55, Plate 93) 

From Buk Spitze the coast trends almost due east for about 
fifteen miles to Warnemiinde. It rises gradually inland to low 
wooded hills, although in some places there are earthy cliffs. ‘The 
mouth of the river Warnow is almost blocked by a broad sandy 
peninsula projecting westwards, behind which is an extensive salt 
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Fig. 55. Darsser-Ort 


Based on (i) British Admiralty Chart, No. 2365 (London, 1925 ; small corrections, 

ek ; and (ii) Johnson, D. W.. Shore Processes and Shoreline Development, 
- 429 (New York, 1919). 

or key, see Fig. 46 (p. 126), 
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lagoon, the Breitling. Warnemiinde is situated on the left bank 
of the entrance channel to the river (Neue Warnow), which is 
maintained by dredging at a minimum depth of 23 ft. The main 
importance of Warnemiinde, the outport for Rostock, is that rail 
traffic between Berlin and Copenhagen passes through it; a train 
ferry connects Warnemiinde with the port of Gjedser on the 
Danish island of Falster. | 

The Unter-Warnow river, six and a half miles in length, between 
Warnemiinde and Rostock, is in places more than half a mile wide ; 
it is, however, shallow and sandy, and within it is a shipping channel 
dredged to 20 ft. Rostock, on the left bank of the Warnow, has 
extensive quays lining the river front. A sluice at Rostock separates 
the Unter- from the Ober-Warnow ; the latter has a_ minimum 
depth of 11 ft., and is navigable for small vessels as far as Biitzow. 

From Warnemiinde the coast trends north-eastwards for a 
distance of sixteen miles to Wiistrow; it is bordered by sand 
dunes, behind which stretch almost continuous pine plantations. 
At Wiistrow the line of the coast is continued by the long sandy 
peninsula of Fischland, dyked on its seaward side, which culminates 
in the triangular foreland of Darss (Fig. 55). 

The debris transported along the shore by beach drifting has 
been built up into a series of beach ridges trending first north-east 
and then eastward. Upon each ridge was blown dry sand, forming 
long lines of dunes. As each ridge was added, the foreland grew 
out into the Baltic, while at the same time the waves removed 
parts of the western shores; this material was redeposited farther 
north and assisted the northward growth of the point. It is 
estimated that the apex of the foreland has advanced about 1,300 ft. 
in the last two centuries. ‘The ridges on the foreland rise from 
Io to 25 ft. above the intervening parallel hollows and are about 
75 to 150 ft. apart. Most of them are thickly wooded ; the hollows 
between have long narrow lakelets or areas of marsh, while others 
have coarse grass and a few scattered trees. Beyond the northern 
hooked tip of the Darss, known as Darsser-Ort, extends a bank with 
depths under 5 fm. for about one and a quarter miles north-east. 
To the east the sandy peninsula of Pramort projects for about 
sixteen miles, ending in sandbanks and a few islets. 

Behind the Fischland-Darss peninsula lies an extensive series of 
interconnected bodden which communicate with the sea east of 
Pramort. The largest is Saaler Bodden, nearly ten miles long and 
five miles at its greatest width. Much of the area of these bodden 
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consists of drying sands, other parts are 14 to 2 fm. in depth. A 
few villages are situated on the shores; they can be reached by 
small craft through channels crossing the bodden. ‘The coast 
trends south-eastwards for about thirty miles to Greifswald. 
Between the mainland and the island of Riigen is the Bodden, a 
channel of irregular outline which has given its name to the type 
of inlet. Both the Bodden and the lagoons opening out of it are 
encumbered by sandbanks, through which is dredged a shipping 
channel. ‘The channel from the north-west to Stralsund is dredged 
to a minimum depth of 13 ft. over a width of 160 ft.; from the 
south-east a deeper channel (16 ft.) leads to Stralsund from the 
extensive Greifswalder Bodden. Stralsund has a _ considerable 
harbour nearly a mile long, 200 yd. wide and 10 to 16 ft. deep, 
and is protected by breakwaters. ‘The town stands on a triangular 
island, which is connected with the mainland at each apex by moles. 
Just south of Stralsund, the Rtigendamm carries the railway across 
to Riigen from the mainland, a distance of one and a half miles, via 
the small island of Danholm. 

Greifswalder Bodden is an extensive bay, enclosed between the 
mainland and the south-eastern shores of Riigen. ‘The bay has 
depths of 3 to 4% fm., but there are extensive shoals of sand and 
gravel which almost block the entrance. ‘Two shipping channels 
lead through these shoals, on which stand two small islands, Ruden 
and Greifswald Oie; the latter has cliffs of 50 ft. rising steeply to 
the low wooded plateau surface of the island. A rocky fringing 
reef extends north-eastward from it. 

The north shores of the Greifswalder Bodden (i.e. the southern 
shores of Riigen) are very irregular ; high cliffs alternate with gulfs 
and lagoons, while a rocky bank with many small islets lies offshore. 
‘The eastern and southern coasts of the bay are low-lying and sandy, 
in places reed-covered. Into the extreme south-western corner 
of the bay flows the Ryckflusz (river Ryck). At its mouth is 
Wieck Hafen formed by two moles, which is the outport of 
Greifswald. ‘This town stands about two and a half miles up the 
Ryck, and is reached by a dredged channel along the centre of the 
river, some 12 ft. deep. ‘The small harbour of Greifswald has 
stone quays and sea walls, and is accessible to vessels of 1,000 tons. 


(12) Riigen (Fig. 56, Plates 93-96) 
The extremely irregular outline of Riigen is accounted for by the 
fact that it originally consisted of a group of islands, formed when 





Plate 91. Scharbeutz (near Travemiinde) 


From the low undulating plain the sandy shore slopes gently to the Baltic Sea. Scharbeutz 
is one of the many small resorts scattered along this coast. 





Plate 92. ‘The coast near Travemiinde 


In places the shelving sandy coast is interrupted by low earthy cliffs. 





Flate 93. Stralsund and Rigen 


The island of Stralsund, joined to the mainland by three moles, is separated from Riigen 
by a strait two miles wide. 
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Plate 94. Arkona 


Arkona is the prominent chalk headland in north-eastern Rigen; it rises 151 ft. above 
the sea. 
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the coastal area was submerged in post-glacial times (see pp. 120-1). 
The currents have linked these islands by long sandy isthmuses, 
enclosing curiously shaped bodden. The individual islands consist 
mainly of masses of either glacial clays or of chalk. 

As a rule the boulder clay lies in level sheets above the chalk. 
In the centre of Jasmund, the peninsula in the north-east, earth 
movements have uplifted the chalk into great protruding masses, 
now weathered into tall columnar pinnacles known as Klinten; the 
most famous are the Wissower Klinten. Along the east coast, the 
base of the chalk has been attacked by the waves, forming steep 
cliffs and pinnacles rising to over 100 ft. The cliffs are especially 
prominent in the extreme north near Arkona, where they rise to 
150 ft. above the sea, and in the east near Sassnitz, a little fishing 
port sheltered by the’ headland ending in the high cliff of the 
Stubbenkammer. The summit of this, the Kénigstuhl, is 420 ft. 
above sea level. Inland, the chalk has been eroded into rounded 
hump-backed hills rising to over 350 ft. in the east of the island. 
Much of the chalk is covered by glacial clays, sands and gravels, 
with groups of small oval hills of glacial origin (drumlins). Between 
the low hills are wide stretches of marshland, intersected by winding 
waterways, famous for their stork colonies. The island is exten- 
sively wooded with magnificent beech forests; especially notable 
is the dense Stubnitz forest in Jasmund. 

The island is a popular holiday resort, and there are many small 
villages, both along the coast and inland, which cater for tourists. 
Some of these villages have jetties used by small pleasure steamers. 
The largest port is Sassnitz, enclosed by two moles; there is a rail 
ferry connection with Tralleborg in Sweden. 


(13) Peenemiinde to Dievenow : The mouth of the Oder (Figs. 57-58, 
Plates 97, 98) 


To the south-east of Greifswalder Bodden lies a broad open bay, 
Pomeranian Bay (Pommerscher Bucht). The whole of this bay 
might well be called the mouth of the Oder, as the western (Peene) 
and eastern (Dievenow) distributaries of the main river enclose the 
bay. 

The smooth curve of the coast is formed by a line of dunes 
fronting the islands of Usedom and Wollin, behind which are the 
Grosses and Kleines Haffs; these together make up the Stettiner 
Haff or Das Haff. The length of this haff is about twenty-six 
miles, with a maximum width in the Kleines Haff of eight miles 
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and in the Grosses Haft of twelve miles. In the former, depths 
are generally of the order of 2 to 3} fm., in the latter a little 
more, but depths run off irregularly from the shore. 

Although called haffs, these lagoons are really the most easterly 
and the largest of the bodden. ‘They are not merely inlets enclosed 
by long wave-formed sandspits, but are the result of submergence 
by the sea of old glacial valleys; the slightly higher land formed 
the two islands of Usedom and Wollin on which wooded hills rise 
almost to 200 ft. A strait some eight miles wide formerly separated 
the two islands. Spits began to form across this strait, one from 
the west trending due south along the east shore of Usedom, one 
from Wollin advancing west. The spits were gradually extended 
by the addition of successive dune ridges. At the present time, 
all that remains of the former strait is the Swine river, which has 
cut a meandering channel across the dune ridges. A more direct 
ship canal has been constructed. ‘The ridges vary in height from 
25 to 65 ft., and are about 130 to 450 ft. apart. Many of the dune 
ridges are very ancient; it has been estimated that each takes 
some thirty-five years to form, and east of the Swine there are 
some 200 individuals. Between the ridges and on each side of 
the river are extensive marshy flats. | 

Between the islands and the mainland are the three main distri- 
butaries of the Oder. In the west is the Peene, which is also the 
outlet of the river Peene flowing from the west ; the small harbour 
of Anklam stands on its banks about five miles upstream. ‘The 
Peene widens into large irregular lagoons, the biggest of which is 
Achte Wasser. A dredged channel is maintained, which forms 
the western approach to Stettin. ‘The central and principal mouth 
of the Oder is the Swine, which winds between the islands of 
Usedom and Wollin: it reaches the sea between two protecting 
stone moles. Near its mouth is Swinemiinde, the outport of 
Stettin, which has extensive quays along both banks of the river. 
The shipping channel leading into the Grosses Haff does not 
follow the winding Alte Schweine, but has been cut directly south- 
eastwards. 

The Dievenow, the eastern arm of the Oder, flows from the 
Grosses Haff through a number of wide shallow lagoons. <A 
sandspit has pushed the mouth of the river nearly a mile 
to the west, where it has been stabilized by stone moles. 
This channel is not of great importance to shipping, as it has a 
least depth of only 6 ft., and is liable to frequent change. 





Plate 95. Hiddensee island 


This low island lies off the north-western shores of Rigen. 








Plate 96. Usedom island 


In the foreground is the Baltic Sea, in the background Achter Wasser. The resort on 
the island is Koserow. 





Plate 97. The Ko6nigstuhl, Riigen 


This forms the highest point (420 ft. above the sea) of the steep chalk cliffs of the 
Stubbenkammer in eastern Rigen. 
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There are a few small holiday resorts and fishing villages along 
the river banks. 

The main river Oder discharges into Papen Wasser, a small 
inlet in the south-eastern corner of Stettiner Haff, thence into the 
haff itself. Its course is ‘ braided’, that is, made up of a number 
of interconnected channels separated by sand and mudbanks. 
North-east of Stettin it is connected by several broad shallow 
channels with the extensive Dammscher See, a sheet of water some 
eight miles long and one to two miles wide. Between Swinemiinde 
and Stettin there is a shipping channel thirty-seven miles long ; 
it crosses the Grosses Haff through a dredged fairway, then follows 
the regularized and in places embanked main channel of the river. 
In the river section immediately below Stettin the bottom width 
of the channel is 87 yd., although it widens to 157 yd. in the 
Grosses Haff. The channel is navigable by vessels drawing 26 ft. 

The port of Stettin has some twelve miles of quays. It is an 
outlet, via the canalized river Oder, of the great industrial region 
of Silesia. 


Pb CASTERN: BALTIC COAST 


The most striking feature along the section of the coast from the 
mouth of the Oder to Memel (Figs. 57-61) is the presence of 
freshwater or brackish lagoons, which are separated from the 
Baltic Sea by sandspits. This type of coast is most marked along 
the stretch of coast east of the Polish Corridor, but west of this, 
too, there are many of the same characteristics, although less 
strikingly revealed. 

Further, the western section, that is, the coast of Pomerania 
(Vor-Pommern) is remarkably smooth and unbroken. Many small 
rivers have been ponded back behind the sandy foreshore and the 
low line of dunes, and so have spread out to form lagoons. ‘They 
have access to the sea only over shallow bars, or may be completely 
cut off. Slight irregularities occur where areas of glacial drift 
project seawards, forming low earthy cliffs. As along much of the 
Baltic coast of Germany, the immediate hinterland consists of a 
series of broad and rather marshy valleys, floored with fertile 
clayey loam and with numerous lakes in the deeper hollows, alter- 
nating with slightly high ground composed of dry sandy soils ; 
these are usually wooded (Fig. 39, and see pp. 92-5). 

At the north-western entrance of the Gulf of Danzig (Danziger 
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Bucht) begins the true haff region. ‘The wide expanses of the 
Frisches and Kurisches Haffs, separated by a forward projection 
of the Baltic Ridge (see p. 97) known as Samland, are almost com- 
pletely cut off from the open sea by long sandspits, the Frische and 
Kurische Nehrungs. ‘The prevailing south-westerly winds produce 
a longshore drift of sediment, which has elongated these sand- 
spits ever eastwards until each, except for an artificially main- 
tained shipping channel, has reached the mainland coast and 
completed a smooth curve. A third nehrung, Polwyssep Hel 
(formerly called the Putziger Nehrung), projects into the Gulf of 
Danzig, but its extension, which would ultimately cut off from the 
sea the ports of Gdynia and Danzig, has been checked by dredging. 

A number of rivers, notably the Vistula, Pregel and Niemen, pour 
immense quantities of water and sediment into the sea along this 
part of the coast. The largest is the Vistula, which divides near 
the Gulf of Danzig into a number of distributaries which fan 
out westwards to Danzig and eastwards into the Frisches Haff. 
In fact, the whole of the southern shore of the bay consists of the 
marshy delta of the Vistula, fronted by low sand dunes. Into 
the latter numerous smaller streams also flow, notably the Passarge 
and Pregel, with the result that the water in the haff is almost 
entirely fresh, hence its name. ‘The Niemen flows into the 
Kurisches Haff. | 

Although sand dunes are by no means confined to this section, 
and, indeed, are found along most of the German coast to a greater 
or lesser extent, it is along this haff coastline that they are most 
extensive and characteristic. Dune formation is caused by the 
arresting of windswept particles of sand by bushes, grasses or 
other obstacles. Where sand-loving plants such as Psamma arenaria 
are able to grow, the sand dunes may become covered with 
vegetation and form a ‘ grey dune’ (see p. 216). Their mobility 
is restricted and they may become further immobilized by the 
extensive planting of pines, so that they form a protective barrier 
along the foreshore. Behind these low fixed dunes are the high 
moving or ‘ wandering’ dunes; those on the Kurische Nehrung 
rise in places to over 180 ft., and in one place to 217 ft. (Fig. 62) ; 
in Europe they are second only in size to those of the Landes near 
Arcachon. ‘They have only a scanty vegetation cover and are 
known as ‘white dunes’. ‘The wandering dunes are generally 
shaped like the crescentic ‘ barkhans’ of the hot desert regions 
of the world; their wings are drawn out in the wind’s direction. 
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Fig. 56. Rigen 


Based on British Admiralty Charts, No. 2365 (London, new edition, 1925 3; small 
corrections, 1939) and No. 2150 (London, new edition, 1924 ; large corrections, 
1927; small corrections, 1940). 

For key, see Fig. 46 (p. 126). 
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The surface of the sand is in ceaseless motion while the winds 
blow ; as particles of sand continually pour over the steeper leeward 
slope of the dune, its summit ridge tends to move in that direction. 
This is especially marked when a period of dry weather is succeeded 
by strong north-westerly gales. The regular average movement 
of the dunes along the Kurische Nehrung amounts to some 20 ft. 
a year (Fig. 62). Sometimes the dunes are drawn out in long 
walls or ridges ; in other cases the wind breaches the dune lines with 
deep furrows, cutting them up into a maze of irregular ever- 
changing sandhills. 

It is considered by many authorities that this movement of the 
dunes has only taken place in late historic times. One dune, for 
example, about 190 ft. high, was found to enclose an inner dune, 
whose surface was covered with pine stumps; the new sand was 
less than 60 ft. thick. In fact, the discovery of Neolithic objects 
among these tree stumps indicates that the landscape of the wooded 
dunes probably remained unchanged for some thousands of years. 
It may well be that the movement of the dunes is due to recent 
deforestation ; for example, in 1763, after the Seven Years’ War, 
extensive felling took place along the Kurische Nehrung, and 
seven fishing villages along the coast of the haff were soon after- 
wards engulfed by the sand. Efforts have been made to restrict 
the movement of the dunes on the nehrung by planting pines in the 
low-lying areas (or Kubstengeldnder) between the low dune line 
fronting the open sea and the inner ‘ wandering’ dunes; this 
helps to intercept the supply of sand to the inner ridges. The 
‘wandering ’ dunes, however, cover relatively little area and their 
inland movement is limited by the haffs. There is often a strip 
_ of quicksand between the steep dune slope and the water. On the 
inland coasts of the haffs, on the other hand, their movement is a 
menace to agriculture, and extensive planting of conifers has taken 
place. , 

The harbours along this section of coast are naturally poor, and 
their existence is a perpetual struggle against the silt which threatens 
to block the inlets on which they stand. Danzig only exists as a 
modern port through the canalization and constant dredging of the 
most westerly distributary of the Vistula. K6onigsberg depends 
on the maintenance of the narrow exit channel of the Frisches Haff 
and of the embanked ship canal across the northern part of the 
haff itself. Further, both towns have been compelled to construct 
outports—Neufahrwasser for Danzig, and Pillau, situated like 
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Memel in the exit channel of a haff, for Kénigsberg. Poland has 
constructed an entirely new port, Gdynia, as a rival to Danzig. 

It may be mentioned that the German coast has been interrupted 
politically since 1919 by the Polish Corridor and by the Free City 
of Danzig, the latter under the administration of the League of 
Nations. Further, the German-Lithuanian frontier previous to 
1939 cut across the Kurisches Haff and the Kurische Nehrung 
from the mouth of the Niemen ; 1n 1939, Germany annexed Memel 
and the neighbouring territory. It is proposed in this section to 
describe the whole coast from the Oder to Memel to avoid any 
break in the physical continuity of the coastline. 


Communications 


From Stettin, mainline railways radiate westwards to Liibeck 
and Hamburg, south-westwards to Berlin, southwards to Frankfurt- 
am-Oder and beyond, and eastwards to Danzig, K6nigsberg and 
Memel. ‘The last runs along the coastal plain as far as Danzig, 
keeping well inland of the lagoons and marshes, but avoiding the 
lake-covered plateau of Pomerania. From Danzig the line makes 
a wide sweep south to Marienburg to avoid the Vistula delta, then 
skirts the eastern shore of the Frisches Haff to Konigsberg. It 
reaches Memei by a long circuit through Insterburg and Tilsit. 
From the Polish junction of Tczew, twenty miles from Danzig, 
lines run south-west to Berlin and south-east to Warsaw. 

‘The numerous small resorts and fishing harbours along the coast 
of Pomerania are well served by minor lines. For example, a light 
railway runs along the Hel peninsula to the fishing village of Hel, 
several lines thread their way on embankments through the Vistula 
marshes, and lines run from K 6nigsberg into the Samland peninsula. 

The main inland waterway which reaches the sea along this 
section of coast is the Vistula. It is the natural outlet for most of 
Poland, for both Warsaw and Cracow stand on its banks; further, 
part of the Vistula forms a’section of the more or less west-east 
line of the rivers Netze-Vistula-Narew-Biebrza-Niemen, which is 
canal linked. ‘The Vistula, however, is by no means as satisfactory 
a waterway as the larger German rivers. It is often ‘ braided’ 
into numerous channels separated by sandbanks, and is liable to 
floods. ‘The maximum size of vessels which use it is 600 tons. 
Moreover, the actual mouth of the river is outside Polish territory ; 
although Polish rights in the port of Danzig were preserved, the 
city is predominantly German. For this reason Poland built 
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Fig. 58. Stettin and the mouth of the Oder 


Based on (i) Topographische Ubersichtskarte des Deutschen Reiches, 1 : 200,000, 
Sheets 27, 28, 44, 45, 61 and 62 (Berlin, 1919-25); (ii) British Admiralty Charts, 
No. 185 (London, 1933; small corrections, 1938), and No. 168 (1933; small 
corrections, 1938) ; and (iii) Johnson, D. W., Shore Processes and Shoreline Develop- 
ment, p. 434 (New York, 1919). 

For key, see Fig. 46. (p.'.126). 
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Gdynia. Nevertheless, the Vistula carried about half of Poland’s 
foreign trade, and so Danzig in the period before 1938 handled 
four times as much trade as it did prior to 1914. 


DETAILED DESCRIPTION OF THE EASTERN BALTIC COAST 
(14) River Dievenow to Rozewte (Figs. 38, 57, Plate 99) 

This section of coast stretches for almost 200 miles without an 
indentation from the mouth of the Oder to the Gulf of Danzig. 
It runs in a north-easterly direction, and is exposed to the winds 
and currents from the south-west. The effect has been to regularize 
the coast by cutting off promontories and by forming sandspits 
across indentations. Behind the beach are long lines of sand dunes 
sparsely covered with grass; most of these are low, but a few rise 
to 100 to 150 ft. Some of the latter are prominent enough to have 
names; thus the ‘Grosse Wollsacke’, a chain of dunes east of 
Leba, rises to 138 ft. and farther east is the prominent Wittenberg 
(154 ft.). There are frequent patches of pines. The numerous 
small rivers draining the lake region of Pomerania (Fig. 38) are 
ponded back, spreading out into freshwater lagoons. These small 
haffs drain into the sea over low sandy bars; they are surrounded 
by areas of marsh. 

As a result of the extensive sedimentation; few harbours of any 
size exist along this coast, although there are many small holiday 
resorts. ‘There are three harbours, Kolberg, Riigenwaldermiinde 
and Stolpmiinde, each little more than the entrance channel of a 
small river, protected to a certain extent from silting by stone moles. 

East of the German-Polish frontier the coast is somewhat higher ; 
the most northerly point is Rozewie (Rixhéft), a precipitous head- 
land which rises to 177 ft. 

Behind this whole section of the coast is the morainic area of 
Pomerania (Fig. 39), a region covered with piled-up material left 
when the Quaternary ice sheets finally departed. The hinterland 
thus consists of a medley of irregular wooded heights, interspersed 
with lake-filled hollows. ‘These hills rise to 300 ft. within a short 
distance of the shore. The highest point is the Turmberg, situated 
just inside Poland, which rises to 1,085 ft.; it is said to be the 
highest eminence in North Germany. 


(15) Rozewie to Danzig (Fig. 59) 


The Gulf of Danzig (Danziger Bucht) is a large semi-circular 
bight, fifty-seven miles across between Rozewie (Rixhéft) and 
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Briisterort, and indented about ‘thirty-three miles. From the 
headland at Rozewie, the coast trends south-east for about four 
miles; it is backed by dunes, the highest of which, the Habichts 
Berg, is 223 ft. ‘The long sandy peninsula of Polywssep Hel 
(formerly known by its German form of Putziger Nehrung) extends 
into the gulf for about twenty miles. It widens out towards its 
tip to two miles. ‘The peninsula consists of a line of low wooded 
dunes with a steep seaward slope, fronted by a strip of sand beach, 
and a narrow offshore sandbank. The bottom descends fairly 
steeply to the sea; the 20 fm. contour line approaches close to the 
southern tip of the peninsula. ‘The dunes are planted with pines ; 
indeed the eastern half is thickly forested. A light railway runs 
on a low embankment along the entire length of the peninsula to 
Hel, a small fishing village and seaside resort. 

Between the peninsula and the mainland is a bay, Zatoka Pucka 
(Putziges Haff), which is partially sheltered by the Hel peninsula. 
' The depths in the entrance to the bay are 10 to 30 fm. The bay 
is almost divided into two parts by Ryf Mew (Méven Riff), a shoal 
which runs north-eastward from Rewa ; this bank has depths under 
a fathom and dries out in parts. The inner bay has depths of 
1 to 2 fm., with Depke channel of 9g ft. depth leading through to 
the small harbour of Puck (Putzig). 

From the head of the gulf the shoreline runs southward for 
twenty miles to Gdynia. The coast is steep, in places bordered 
by low earthy cliffs cut into by steep-sided swampy valleys. It 
rises to low rounded hills of 100 to 150 ft., within a few hundred 
yards of the shore, and in places is densely wooded. 

Gdynia was developed as a Polish naval and commercial port to 
rival Danzig. With no natural facility other than the partial 
shelter of the Hel peninsula, it was constructed by enclosing an 
extensive outer port by breakwaters and by excavating a series of 
inner basins. In 1936 two basins were still under construction. 

South of Gdynia, low cliffs backed by hills over 300 ft. high 
alternate with swampy valleys. Immediately south of Redlowski 
Cypel (Redlau point), where the cliffs rise almost to 150 ft., the 
frontier between Poland and Danzig runs inland. Zoppot, a 
fashionable seaside resort in the Free City area, has a pier extending 
north-eastwards from the shore. 


(16) Danzig to Steegen : The Vistula Delta (Figs. 59, 60) 
The coast bends due east, while the line of hills continues 





Plate 98. Kolberg 


A view looking eastwards along the coast of Pomerania at Kolberg. 





Plate 99. ‘The coast of the Gulf of Danzig at Zoppot 


Zoppot is a prosperous seaside resort between Gdynia and Danzig. 








Plate 100. The coast of Samland near Rauschen 


The Samland peninsula ends in steep earthy cliffs, for the most part covered with shrubs 
and small trees. 
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Plate 101. Dunes on the Kurische Nehrung 
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southwards ; a marshy plain extends for forty miles eastwards, 
forming the delta of the Vistula (known in German as the Weichsel, 
in Polish as the Wisla). The delta section of the river begins near 
Pieckel, where the Vistula’s eastern distributary, the Nogat, flows 
north-eastwards to the Frisches Haff. Above this point the flat- 
floored valley is about three miles wide, bordered by high steep 
banks which form the sides of the plateau, 150 to 200 ft. high, in 
which the river has entranced itself. North of this, it flows 
between embankments across the delta, which is crossed by a maze 
of drainage channels and is studded with windmills. The seaward 
edge of the delta is bounded by a narrow ridge of dunes rising to 
over 100 ft., covered with plantations of conifers. | 

The main outlet of the Vistula formerly flowed westwards along 
the inner edge of the dune belt to Danzig, where it was joined by 
the small Mottlau stream which encircled the city, and the joint 
river reached the sea near the present port of Neufahrwasser 
(Fig. 60). During the floods of 1840, the Vistula broke through 
the dune wall five miles east of Danzig, and created a new principal 
outlet at. Neufahr. The original mouth was blocked with sand, 
and is now appropriately known as the ‘'Tote Weichsel’ (Dead 
Vistula); it has been canalized and shut off from the Neufahr 
branch by the Plehnendorf sluices. During the years 1890-5 the 
river again broke through the dunes, opening a direct channel some 
500 yd. wide to the sea near Schiewenhorst. The channel is 
embanked along its length and protected by a mole along its eastern 
shore. Yet another distributary takes off from the main river, and 
flows eastwards, splitting further into two branches (the Elbinger 
and Kénigsberger Weichsel), both of which flow into the Frisches 
Haff. The various main branches of the river are linked by a maze 
of natural and artificial channels, creeks and lagoons. 

The harbour district of Danzig comprises all the roadstead, 
channels and basins between Neufahrwasser and the Schiewenhorst 
mouth of the Vistula. Neufahrwasser (Nowy), the outport of 
Danzig, is formed by the canalized mouth of the Tote Weichsel, 
about 110 yd. wide with a depth of 30 ft. in the middle. ‘The Free 
City of Danzig is grouped around the confluence of the small river 
Mottlau with the Tote Weichsel; there are extensive quays and 
basins along both banks of the river. Between Danzig and Neu- 
-fahrwasser the river divides into two branches, enclosing Holm 
island, in which several basins have been excavated. The river is 
navigable for sea-going vessels for about a mile above Danzig. 
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Beyond this point, a channel locked at intervals to maintain a 
minimum depth of water of 7 ft., is negotiable by small craft from 
Danzig to the Frisches Haff. It follows the Tote and Danziger 
Weichsel to the main river, thence to the haff either by the 
Elbinger and Kénigsberger Weichsel, or by a straight cut, the 
Weichsel-Haff Canal. 


(17) Steegen to Pillau (Fig. 59) 

From the Schiewenhorst mouth of the Vistula the coastline sweeps 
east and north in a smooth curve to Briisterort. The smoothness 
is due to the narrow curved sandspit, the Frische Nehrung, some 
thirty-five miles long, which encloses the Frisches Haff between it 
and the mainland. On the shingly and sand shores of the nehrung 
long undulating lines of sand dunes have been formed, gently sloping 
on the seaward side, rather steeper on the inland. ‘They rise in 
places to over 100 ft., but are usually lower, about 20 to 40 ft., and 
are planted with pines. 

The Frisches Haff, some fifty miles long and with an average 
width of five miles, is ponded back behind the nehrung. It once 
formed the floor of a glacial lake. This was cut off from the open 
sea by the sandspit, which gradually grew in length as it was fed 
by vast quantities of alluvium brought down by the Vistula, and was 
diverted by longshore currents in a north-easterly direction. Its 
general depths are only about 6 to 13 ft., with a maximum of about 
164 ft. The areas flanking the shore, especially in the south- 
western part, have extensive shoals of sand, shingle and mud, the 
last being reed covered. The haff opens to the sea by only a narrow 
channel at Pillau, and receives abundant fresh water from the 
Nogat and Pregel rivers; the water therefore is nearly fresh, 
accounting for its name. Some admixture of fresh and salt water 
takes place near the outlet, where currents vary according to the 
winds. For much of the year there is a slight influx of salt water, 
even at the surface; at other times there is a surface outflow of 
fresh water and an undercurrent of salt water setting inwards. ‘The 
Kénigsberg Ship Canal is generally filled with brackish water. 

The haff is crossed diagonally by a channel dredged to 13 ft. 
running from the small harbour of Elbing near the mouth of the 
- Nogat to Kénigsberg. The eastern shores of the haff are sometimes 
marshy, especially where rivers such as the Passarge flow in; in 
other parts, wooded hills rising to 500 ft. approach the coast closely, 
_ especially in the extreme south-east. 








Fig. 60. The Vistula delta 


Based on (i) British Admiralty Chart, No. 2369 (London, new edition, 1931; 
large corrections, 1940); (ii) G.S.G.S., Series 4081, 1: 100,000, Germany, 
Sheet 13 (1940); and, (iii) Topographische Ubersichtskarte des Deutschen Reiches, 
I : 200,000, Sheet 32 (Berlin, 1920). 

For key, see Fig. 46 (p. 126). 
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Fig. 61. The Baltic coast from Samland to Memel 


Based on G.S.G.S., Series 4072, 1: 500,000, Europe (Air), Sheet N.E. 54/18 
(London, 1942). 
For key, see Fig. 46 (p. 126). 
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The seaward entrance to Frisches Haff is Pillau Rinne, a channel 
31 ft. deep approached from the sea between two moles. Constant 
dredging is necessary to prevent the nehrung from pushing its tip 
across the channel and so closing the haff completely. The 
harbour at Pillau is on the northern side of the Rinne; it consists 
of an outer harbour protected by breakwaters, and a series of basins. 
The K6nigsberg Ship Canal connects Pillau with K6nigsberg, 
situated at the northern end of the haff where the Pregel flows into 
it; the canal is seventeen and a half miles long; it runs through 
the shallows bordering the northern shores of the haff except where 
it crosses the deeper entrance to Fischhausener Wiek, a bay extending 
north. With the exception of this open water section, the canal . 
is enclosed by embankments made of a double line of piles, filled 
with stones. ‘There are occasional openings in the embankments 
to allow fishing boats to reach the small villages on the northern 
shores of the haff. ‘The canal, which has a minimum bottom width 
of 156 ft., can be used by vessels drawing 23. ft. 

K6nigsberg is situated about five miles from the mouth of the 
Pregel; part of the town is built on an island in the river. 
Important since the Middle Ages as an outlet for Russian timber 
and grain, it has more recently become an industrial town. The 
harbour has a mile of quays along both banks of the river and along 
three basins excavated in the south bank. ‘The Pregel is navigable 
for small craft as far as 'Tapiau, from which a cut runs into the 
Deime, a small river flowing into the Kurisches Haff. The channel 
has a minimum depth of 4 ft., and is often used by small coasters 
in ballast which are going to Memel for cargoes. 


(18) Pillau to Cranz : Samland (¥ig. 61, Plate 100) 


The Samland peninsula projects westward between the Frisches 
and Kurisches Haffis. It consists of an undulating clay-covered 
plateau; the highest point is the rounded hill of Galtgarben, 
361 ft. high. Between the fir-clad sandy hills and areas of peat 
swamp there is some cultivated land. From Pillau to Saltnicken 
there is a sandy beach backed by low wooded dunes; the rest of 
the Samland coast is steep, culminating in the prominent cliffs of 
Briisterort. These are fronted by rocky banks extending offshore 
for three-quarters of a mile. 

The north coast consists of high irregular earthy cliffs, partly 
overgrown with bushes, interrupted by small bays and valleys. It 
is estimated that the soft clays which compose the cliffs are being 
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worn away at the rate of 2 ft. a year; it is the constant undercutting 
by the waves which allows the soft semi-consolidated sediments 
to form steep cliffs. Underlying the soft sediments are the Oligocene 
(Tertiary) rocks, which contain deposits of amber, a yellow trans- 
Jucent fossil resin. As a result, Samland has been famous for more 
than 3,000 years as the centre of the Amber Coast; amber 
is still obtained by digging or dredging near Palmnicken. 

The coast of Samland has numerous small seaside resorts, 
particularly in the north. Neukuhren has a small fishing harbour 
protected by two moles. : 


(19) Cranz to Memel : Kurisches Haff (Fig. 61, Plates 101-103) 


From the northern coast of Samland the Kurische Nehrung 
projects north-eastwards for over fifty miles to Memel, where its 
curved line is continued by the smooth Kurland coast of Lithuania. 
In places this sandspit narrows to less than a quarter of a mile, 
widening in others to one and three-quarter miles. The Baltic 
shore of the nehrung is lined by a low regular wall of * grey dunes ’ 
(see pp. 150 and 216), the haff shore by the high ‘ wandering dunes’. 
These attain a height of 180 ft. in many places, the highest being 
the Wetzekrug Berg (217 ft.) halfway along the peninsula (Fig. 62). 
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Fig. 62. Section across the Kurische Nehrung — 
Based on Gerhardt, P., Handbuch des deutschen Diinenbaues, p. 170 (Berlin, 1900). 


The Kurisches Haff, ponded behind the Kurische Nehrung, is 
about fifty miles long and twenty-five miles wide in the south, from 
which it decreases gradually northward to the half mile wide 
entrance at Memel. It has a depth of some 2 to 3 fm. in the 
southern part, of 3 to g ft. in the northern. Its eastern and 
southern shores are low, with extensive tracts of marsh and high 
reeds offshore. There is almost continuous woodland inland. 
The eastern shore consists mainly of the delta of the Niemen (also 
known as the Nemunas or the Memel). It enters the haff through 
a number of distributaries. Below Tilsit the main river splits into 





Plate 102. ‘The southern shores of the Kurisches Haff 
The haff is shallow in the south, and its shores are bordered by a wide extent of marsh. 





Plate 103. Wandering dunes on the Kurische Nehrung 


Attempts have been made to fix the dunes which threaten to engulf the fishing village 
of Pillkoppen, halfway along the Kurische Nehrung, by planting grasses and bushes. 





Plate 104. Snow-cover in the Black Forest 


A characteristic winter view in the Black Forest, near Allerheiligen. 





Plate 105. Snow-cover in the Bavarian Alps 


A view southwards from the summit of the Stuiben (5,740 ft.) in the Allgau Alps near 
Immenstadt. 
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the Russ, which again divides into the Atmata and Skirwieth, and 
into the Nemonien. Between the two is a maze of other channels, 
wandering into shallow reed-covered lagoons, and separated by 
higher pine-covered sandy ridges. Many other shallow streams 
flow into the haff. There are a number of villages and a few small 
harbours on the shores, but the haff is used by few vessels other 
than fishing boats. 

A continuous channel has been made between K6nigsberg, 
Tilsit and Memel by linking sections of the various haff rivers by 
short canals. From Ké6nigsberg small craft can proceed up the 
Pregel and Deime rivers, thence by the Grosse Friedrichs and 
Seckenburger Canals into the Nemonien, and so to Tilsit. From 
the Atmata branch of the Niemen small craft can proceed to Memel 
by the river Minge and the Konig Wilhelm Canal. ‘These channels 
are dredged to a depth of 7 ft., and are used mainly by timber rafts 
and by small timber boats. 

The town and harbour of Memel (known to the Lithuanians as 
Klaipeda) stands where the river Dane fiows into the northern 
shore of the See Tief, the entrance channel to the Kurisches Haff. 
See Tief, which is protected by twin moles, is about four miles 
long, and a depth of 21 ft. is maintained in the fairway. There are 
quays and basins along the northern shore of the See Tief, with 
14 to 22 ft. of water, and along the Dane, with 14 ft. 


BIBLIOGRAPHICAL NOTES 


1. Three Admiralty Pilots provide detailed descriptions from the navigational 
point of view—WNorth Sea Pilot, Part TV (H.M.S.O., London, ninth edition, 
1934), with Supplement (1943); Baltic Pilot, Volume I (H.M.S.O., London, 
sixth edition, 1926), with Supplement (1939); and Baltic Pilot, Volume II 
(H.M.S.O., London, seventh edition, 1938), with Supplement (1942). 

2. A certain amount of additional material is contained in the Handbiicher 
published by the Oberkommando der Kriegsmarine, Nautische Abteilung. ‘The 
relevant ones are Nordsee-Handbuch, Ostlicher Teil (Berlin, 1932), with Nachtrag 
(Supplement) for 1940; Ostsee Handbuch, Siidlicher Teil (Berlin, 1931), with 
Nachtrag for 1939; and Ostsee Handbuch, Mittlerer Teil (Berlin, 1929), with 
Nachtrag for 1939. 

3. There are a considerable number of works on the physical features of the 
coasts. ‘The most useful are : Gerhardt, P., Handbuch des Diinenbaues (Berlin, 
1900), and Woods, E. G., The Baltic Region (London, 1932). 

4. Articles describing the origin, etc., of coastal features appear in a number of 
Aechnical periodicals ; the most useful of these are in Annalen der Hydrographie 
und maritimen Meteorologie (Deutsche Seewarte) (Berlin). 

5. Descriptions of the coasts and their immediate hinterlands are contained 
in several authoritative textbooks by German writers ; these are cited on pp. 13-14. 


Chapter VII 
CLIMATE 


General Features: Pressure and Winds: Temperature: Sea and River Ice: 
Rainfall: Snow and Snow Cover: Humidity: Cloud and Sunshine: Fog: 
Visibility : Bibliographical Note : Climatic ables. 


GENERAL FEATURES 


The whole of Germany lies within the zone of the westerly winds, 
and belongs to one main climatic type; the differences, apart from 
the small area of mountain climates in the south, are of degree rather 
than of kind. However, with increasing distance eastwards, the 
modifying effects of the sea bordering western Europe gradually 
diminish. ‘The results of this may be summarized as follows : 

(1) The climate is more extreme in the east, that is, there is a 
greater annual and diurnal range of temperature, and in particular 
a much more severe winter. 

(2) In the east, there is rather less precipitation, especially in 
winter, when it takes the form of snow, which lies long but does 
not reach a great depth. The air is on the whole drier, and there 
is an increasing tendency to long periods of drought, clear skies and 
settled fine weather. 

(3) There is less cyclonic influence in the east, especially in 
winter. Mild spells at that season therefore become progressively 
rarer to the east, as oceanic conditions have difficulty in penetrating 
so far. : 

Broadly speaking, it is possible to recognize four main climatic 
subdivisions, but of course it is not possible to lay down clear lines 
of demarcation between them as the transition from one to another 
is gradual. ‘These regions are: 

(1) A modified oceanic type, consisting of a relatively narrow 
region bordering the North Sea coasts. This is characterized by 
a small range of temperature (35° F. in January to 60° F. in July), 
by a considerable amount of cloud, and by rain all the year round, 
with a maximum in autumn. It has, however, considerably less 
rain and more sunshine than has western Britain or north-western 
France. | 

(2) A modified continental type, extending eastwards approxi- 
mately as far as the Elbe. This has a greater annual range of 
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temperature than has (1) ‘about 30° F.— 66° F.), with clearer skies 
- and more sunshine. The precipitation is lower, with a summer 
maximum and a spring minimum. 

(3) A continental type of climate extending eastwards of (2). 
This is characterized by increasingly severe winters and very 
warm summers (28° F.— 68° F.). Further, there is a decrease in 
precipitation, most of which falls as heavy showers, and the summer 
maximum and winter minimum become more marked. There is 
a parallel decrease in cloudiness and a greater diurnal variation of 
cloud amount; the maximum cloudiness is in the afternoon, the 
minimum at night. 

(4) The Alpine ranges which form the German-Austrian frontier 
zone, and to a less extent the uplands of central and western 
Germany, have a ‘ mountain climate’, characterized by low tem- 
peratures (11° F.— 35° F.) and by winter precipitation in the form of 
snow. ‘lhe summer maximum is however still marked. There is 
considerable sunshine, but as in all mountain regions there may be 
long periods of low-lying cloud. Variety of aspect, of course, 
‘produces considerable local contrasts. 


PRESSURE AND WINDS 


Western and central Europe is under the influence of depressions 
which move inland from the Atlantic Ocean. 

The tracks followed by the depressions display a great deal of 
irregularity, but the routes most frequently followed lie to the 
north of Germany ; this has important results on the wind direction 
and on its changes. The winds in Germany most usually associated 
with the passage of depressions blow from between south and 
north-west, rarely from north or east; they generally veer and 
only rarely back during the passage. 

During the winter a ridge of high pressure, reaching 1,020 mb. 
in January, extends along the ‘ backbone’ of Europe from the 
Ukraine to Spain; this results in a prevailing south-westerly wind. 
These conditions are shown in Fig. 63. 

In summer low pressures develop over east central Europe, but 
a wedge of high pressure extends eastwards from the Azores anti- 
cyclone, its axis slightly north of that of the winter ‘high’. The 
prevailing air flow is therefore directed from west to east; these 
conditions are shown in Fig. 64. The difference of air flow direction 
between summer and winter is therefore not great, and the transition 


GH (Germany 1) i 


162 CLIMATE 


from one to the other in spring and autumn is gradual. The mean 
pressure gradient as shown on the pressure maps is relatively gentle 
at these transitional seasons (less than 1 mb. in April) (Fig. 65). 
In consequence local and irregular influences can make themselves 
more strongly felt and the direction of wind is more variable. 

It is necessary to realize, however, that these generalized con- 
ditions represent only an ever present tendency which may be over- 
shadowed from day to day bytemporary and periodic pressure changes 
(travelling depressions, anticyclones), as well as by local effects, 
especially along the Alpine foreland, and in the deep valleys. In 
Table I (p. 190) two features may be identified: (1) the regularly 
recurring maximum in January corresponding with the maximum — 
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Figs. 63, 64. Mean January and July isobars and airflow 


Based on Hellmann, G., Klima-Atlas von Deutschland, Plates 15, 21 (Berlin, 1921) ; 
and on E. Alt, ‘Klimakunde von Mittel-und Siideuropa’, pp. 26-7 (Berlin, 
1932): this is Teil M, Band III of Handbuch der Klimatologie, edited by W. 
K6ppen and R. Geiger. 





extension of the winter high pressure ridge, and (ii) the June—July 
rise (at nearly all stations) corresponding with the maximum 
extension of the Azores high pressure centre. It is interesting to 
note that all stations (except in the high mountains) show a further 
maximum in September following a slight, but steady, fall in August. 
Zugspitze (9,720 ft.) shows the July and September maxima fused 
into one August maximum. 

The mean yearly variation of pressure is everywhere small 
(about 3 mb.); it is least on the North Sea coast (Hamburg 2 mb.) 
and greatest in the Alpine foreland (Munich 6 mb.). The day- 
to-day variations, however, will far exceed these figures within a 
space of twenty-four hours and the frequency of their occurrence 
constitutes an important element in the climate. 
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Table II (p. 191) gives the relative frequency of winds from each 
point of the compass which may be explained in general terms by 
the seasonal pressure changes. Hamburg, Kénigsberg and Munich 
are stations where the air flow is little canalized by relief features 
and can be considered as representative of the free air-flow. At 
all of these stations the south-westerly wind predominates in 
December and January, forming about 25. per cent of the total. 
This is partly the result of frequent depressions which pass to 
the northwards at this season, the south-westerly wind of their 
southern margins reinforcing the general planetary circulation. In 
early spring there is a notable increase in winds from an easterly 
direction, though winds from a westerly quarter still predominate. 
The easterly winds are largely anticyclonic in origin and are con- 
nected with the frequent growth of a strong high pressure in north 
Europe at this season. In summer, westerly winds predominate 
strongly, although these are more often from west and north-west. 
This is explained by the planetary circulation, little influenced by 
depressions which are infrequent at this season and are generally 
shallow when they do occur. 

In autumn there is an increase in the relative importance of 
southerly and easterly winds, though the westerly direction is still 
the most frequent. These winds are generally anticyclonic and 
light in force, corresponding to the maximum of pressure that is 
apparent at all stations in September. The following figures refer 
to the winds of south-western Germany (Rhineland) :— | 


Most frequent Nee Least frequent 

Season De pdiecetion:. CC. frequent dineetion (° 

irection (%) diresuen=()) irection (% 
Winter ae SW 27 NE 12 SE 6 
Spring ae SW 22 NE ora, SE 6 
Summer .. SW 25 | WwW 14 SE 7 
Autumn SW 25 S II SE 8 
Year SW 25 W 12 SE 7 





-_——— 


Source: Barbe, M. G., ‘ Climatologie de la Région de Rhin’, in Memoirs de 
Office Nationale Metéorologique de France, No. 8, p. 27 (Paris, 1924). 


These figures are not quite representative of Germany as a whole, 
since the variety of the relief and the direction of valleys influence 
the wind direction and divert the flow of air along valleys. ‘Thus at 
K6ln, sheltered from north-easterly and south-westerly winds, there 
is a notable frequency of south-easterly winds following the Rhine 
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valley ; at Trier, in the deep valley of the Mosel directed from 
south-west to north-east, there is a predominance of these directions 
in the wind-rose. 

The concentration of wind within a narrow valley may result in a 
considerable increase in force, producing local winds of great 
violence which become an important element in the local climate ; 
a striking example is the Wisperwind, which takes its name from the 
river Wisper, a small tributary of the Rhine flowing from east to west 
in a deep-cut valley through the T’aunus uplands. ‘This is a down 
valley flow of cold air, often 18° F. colder than that in the Rhine 
plain. It causes fogs and frost in the Rhine valley, and in spring 

















Fig. 65. Isobars and prevailing winds, April 


Based on Hellmann, G., Klima-Atlas von Deutschland, Plate 18 (Berlin, 1921). 
The length of the arrows is proportional to the mean strength of the wind. 


does considerable harm to fruit trees and blossom. Similar cold 
winds are experienced from the Miinster depression extending as 
far as Colmar and from the Hollental as far as Freiburg. 

Winds of a féhn nature are experienced in the Alpine foothills of 
Bavaria and southern Germany generally, and are important in 
melting snow in spring and in dissipating cloud. They occur 
when a flow of warm air, generally of tropical origin, is drawn 
across the Alps. These winds precipitate their moisture on the 
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southern slopes and descend as a dry current, strongly warmed by 
compression during their descent of the northern slopes. The 
passage of a depression across the heart of Germany provides the 
best conditions for the establishment of this wind. It is not, 
however, comparable in power or desiccating effects with the foéhn 
wind of Switzerland. 


Land and Sea Breezes 


These are not very important and have only minor effects on the 
direction and force of the wind in a strip of limited width near the 
coast. During calm weather, a tendency will be noted for the wind 
to blow off the sea by day and off the land by night. When winds 
are light off the sea they may strengthen by day and lull by night, 
while winds off the land strengthen by night and lull by day. With 
fresh and strong winds no diurnal variation due to this cause is 
noticeable. 3 


Force of Wind and Gales 


From a general consideration of the force of winds blowing over 
Germany, a number of points are clear. ‘These may be summarized 
as follows: (1) Winds are much stronger on the coast than inland ; 
(2)winds are stronger on the North German Plain than in the southern 
hills and mountains, the force being proportional to the degree of 
shelter or exposure ; (3) the windiest season on the coast is winter 
(January or December maximum), the winds being mostly from 
a westerly quarter; (4) the windiest season inland is early spring 
(March maximum), when the winds are most frequently easterly ; 
(5) summer is a season of relatively light winds ; (6) September is in 
general the calmest month. 

In Table III (p. 192) the direction of frequency of the really strong 

~winds—‘ fresh gale” and more—is given. The following points 
are notable: (1) The enormously increased frequency of gales at 
high altitude stations; (2) the great preponderance of westerly 
gales over those from all other quarters; (3) the rarity of north- 
_westerly gales away from the sea; (4) the tendency of easterly 
gales to a maximum in spring. 


‘TEMPERATURE 
From the Baltic coast to the Alpine foothills is more than 500 


miles—over 7° of latitude. ‘The effect of this difference of latitude 
is seen in the mean annual temperature figures (Table IV, p. 193). 


166 CLIMATE 


Pomerania is about 4° F. colder than Bavaria (when temperatures 
are reduced to sea-level). The differences, however, are small, 
and are partially or completely offset by the greater altitude of the 
south, as the following figures show :— 








Station Altitude (ft.) Lat. (N) 


Mean annual 














temp. (° F.) 
Memel me 39 meg ae 44 
Mambure «<. ee 85 Ba 64. 47 
Berlin a ne 131 62 83" 49 
Leipzig Pat 393 Si 20, | 46 
Erfurt 718 Boo 59. 46 | 
Nuremberg ae 1,034 40° 27° | 47 | 
Regensburg oe | bh125 AQ” O1 45 
Munich | 1,722 48° 09’ 46 | 








Source: Alt, E., ‘ Klimakunde von Mittel-und Sudeuropa ’, pp. 160-5 ; this is 
Teil M, Band III of Handbuch der Klimatologie, edited by W. K6ppen and 
R. Geiger. 

The control of temperature by latitude is therefore slight and 
the effective control becomes distance from marine influences. In 
effect this means distance from the North Sea, for the enclosed 
Baltic, with its relatively fresh water cut off from the Atlantic 
circulation, exerts relatively little influence, though the eastward 
curvature of the January isotherms on approaching the Baltic coast 
shows that it is not entirely ineffective. 

Since the influence of the sea is to cool in summer and to warm in 
winter, the isotherms are directed from east-north-east to west- 
south-west in July, and almost from north to south in January, 
while at the change-over in April and October they run almost 
east-west. 


Mean Temperature (fanuary) 

Marine influence is most powerful in January when the North 
Sea region enjoys a relatively mild climate with mean temperatures 
a degree or so above freezing, but the whole Baltic coast has.mean 
temperatures below freezing point. The 32° F. isotherm follows 
a wavy north-south line at about 9° east through Schleswig, Bremen, 
Frankfurt-am-Main and Baden (Fig. 66). The isotherm of 30° F. 
runs north and south*through Berlin, and the isotherm of 27° F. 
through Memel. 


Mean Temperature (July) 
The isotherms now run from west-south-west to east-north-east, 
and mean sea-level temperatures range from 60° F. along the North 
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Sea coast to 68°F. in the south-east. The effect of increasing 
distance from the sea is clearly shown, but the influence of latitude 
and the angle of the sun is much more effective than in winter. 


Annual Range 


It is clear that the yearly range is smallest in the west (Heligoland, 
26° F.; Hamburg, 31°F.) and increases towards the east 
(Konigsberg, 37° F.), south (Freiburg, 34° F.), and south-east 
(Regensburg, 34° F.). The rise of temperature is therefore slow 
in the west, but much more rapid in the east. 

For example, there is a rise of 9° F. at Kénigsberg between 
March and April compared with 6° F. at Schleswig, and a rise of 
11° F. between April and May compared with 9° F. respectively. 
In the autumn, the fall in temperature is correspondingly more 
rapid in the east: there is a difference of 9° F. between September 
and October at K6nigsberg compared with 7° F. at Schleswig, and 
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Figs. 66, 67. Mean January and July sea-level isotherms 


Based on Hellmann, G., Klima-Atlas von Deutschland, Plates 1, 7 (Berlin, 1921). 
The original source had isotherms drawn at 1° C. intervals ; the °C. are marked 
on the right-hand side of the isotherms on these figures. ‘The conversions into 
° F. are given to the nearest degree ; the interval therefore is not uniform. 


of 10° F. between October and November compared with 8° F. 
respectively. The transition from winter to summer and back 
again is thus seen to occur more suddenly in the east than in the 
west. 

The mean temperature for Schleswig and Konigsberg in April 
is 43° F., a temperature which approximately defines the beginning 
of active plant growth. Farther south, this temperature is reached 
rather earlier (at the end of March in the Rhineland), and the 
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growing season therefore begins sooner. Broadly speaking, the 
growing season, thus defined, lasts about six-and-a-half months 
along the Baltic coast and seven-and-a-half months over the rest 
of the country. 


Diurnal Variations of Temperature (Winter) 

The monthly means of temperature give an inadequate idea of 
the actual temperatures, and it is necessary to consider the range 
of temperatures that may be expected daily at different times of 
the year. Table V (p. 194) gives the mean daily and monthly 
maxima and minima of temperature for twelve stations. In general, 
the maxima for the winter months are not very different from those 
of Britain; they are recorded under mild west wind conditions. 
When the wind blows from the east or north-east, temperatures 
fall very low; the January mean minimum at Berlin is —13° F., 
compared with‘a figure of 8° F. at Kew. 

In Figs. 68, 69 the shaded area between the mean daily maximum 
and minimum gives an idea of the normal expectation of day and 
night temperatures for each month of the year. The range is 
greatest in early summer and least in winter at all stations. 

The mean daily minimum, which is reached about sunrise, 1s 
everywhere below freezing point in January, about 28° F. along 
the North Sea coast and 19° F. to 21° F. in East Prussia. But these 
are only average conditions, and are greatly exceeded by the 
extremes which are reflected in the mean monthly minimum curves. 
The mean January minimum at Breslau is 5° F., and this is exceeded 
in about half the years. In fact, temperatures as low as —4° F. 
may be expected on occasions, and —7° F. has been recorded. 
Even Bremen, near the North Sea, has a mean January minimum 
of 11° F. and a record minimum of —7° F. ‘The greatest extremes 
are experienced in East Prussia, where the thermometer has fallen 
below —22° F. Long cold spells may be expected there when 
northerly winds blow; Kénigsberg has thirteen days in January 
and forty-one during the year when the thermometer does not rise 
above freezing point; Bavaria has similar figures, Berlin has ten 
in January and twenty-five in the year, the North Sea coast has 
eight and twenty, and the Rhineland five and twelve. 


Frost 


The average number of days per month when frost is recorded 
is shown in Fig. 70. In January this varies from fifteen days on 
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Figs. 68, 69. Mean monthly and daily temperature maxima and 
minima at Bremen and Breslau 


Based on figures taken from Helimann, G., Klima- Atlas von Deutschland, pp. 7-14 
(Berlin, 1921). 
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Fig. 70. Mean annual number of days with frost 


Based on Alt, E., ‘Frostgrenzen und Frosthaufigkeit in Siiddeutschland’, in 
Deutsche Meteorolovische: Jahrbuch (1921), pp. 1-7, Plates 16~19 (Munich, 1921). 
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the North Sea coast to twenty-three in East Prussia and twenty-five 
in Bavaria. Thus frost must be expected on more than half the 
days all over Germany and on three-quarters of the days in the 
more eastern parts. December and February are only slightly less 
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Figs. 71, 72. Mean date of first and last frosts in southern Germany 


. 


Based on Alt, E., ‘Frostgrenzen und Frosthaufigkeit in Siiddeutschland’, in 
Deutsche Meteorologische fahrbuch (1921), pp. 1-7, Plates 16-19 (Munich, 1921). 


frosty than January, while November and March, too, have con- 
siderable numbers of frost days. Frost continues to occur until 
the end of March and even occasionally into early May and begins 
again towards the end of October. As a result, in areas lower than 
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1,500 ft. only about six months are virtually frost-free and only the 
three summer months may be regarded as totally so. 

Figs. 71, 72 show the average dates of occurrence of the first and 
last frosts of the year. A comparison of the two shows a frost-free 
period varying from nearly seven months in the Rhine valley to 
six months in Bavaria and four months on the higher land. ‘The 
islands and coastal belt along the North Sea have more than seven 
months frost free. 

Fig. 73 shows the duration of severe winter conditions with 
temperatures below freezing point. ‘This duration increases from 

































































Figs7 3. Variations of actual temperature in winter 


Based on Haeberlin, C., and Perlewitz, P., Klima-Atlas fiir die Meeresheilkunde an 
den Deutschen Seekiiste, Plate 3 (Hamburg, 1932). 

The figures in the key are as follows :— 

1. Four or more months with mean temperature under 32° F. 

2. Three months with mean temperature under 32° F. 

3. One-two months with mean temperature under 32° F.; average for all winter 
months (November—March) under 32° F. 

4. One month with mean temperature under 32° F.; average for all winter 
months over 32° F. 

5. All months with mean temperature above 32° F. 


the North Sea coast and the Rhineland, where no month is below 
freezing, to East Prussia where these conditions last for four months 
(from the end of November to the middle of March). 

The ground in mid-winter is frozen to a depth of about a foot 
in East Prussia, but seldom to any great depth west of Berlin. 
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Diurnal Variations of Temperature (Summer) 


Fig. 68 shows that the mean diurnal range in July at Bremen is 
about 14° F., from 55° F. at night to 69° F. by day ; similar figures 
apply to Schleswig and to the North Sea coast. The range at 
Berlin is from 55° F. to 73° F., and in East Prussia from 52° F. to. 
72°F. That is to say, away from the coast the daily range of 
temperature is about 18° F., a figure which differs little over the 
country, increasing only slightly towards the east. ‘The average 
daily maximum of 72° F. to 75° F. is, of course, exceeded on about 
half the days; afternoon temperatures as high as 77° F. may be 
expected, while figures of 100° F. have been recorded in the south 
and east. The figure of 77° F. may be accepted as defining a ‘ hot 
day’; the number of such days is shown in the following table :— 
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Period of observation, 1881-1910. 


Source : Hellmann, G., Klima-Atlas von Deutschland, pp. 18-20 (Berlin, 1921). 


It is noticeable that such hot days are quite frequent in May 
and sometimes last into September in the interior, but they are 
rare near the North Sea coast. The Baltic Sea, however, has 
relatively little influence in keeping down summer heat. 


Temperature and Altitude 


The decrease of temperature with height is irregular from day 
to day and hour to hour, but certain generalizations may be made. 

The mean temperature lapse is steepest in early summer and 
most gradual in winter. In making reduction to sea level values 
for the purpose of construction of isothermal maps, etc., a flat 
rate of 1° F. for 300 ft. is used. ‘This will be seen to be too great 
in winter and not great enough in summer, thus the isotherm values 
for much of southern Germany are probably a little too low 
in winter and not quite low enough in summer. If this flat rate 
is used as a means of making allowance for height in calculating 
the temperature of a place, however, the errors introduced will not 
be serious, and will generally be less than those due to the day-to-day 
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variations. Altitude is significant in the higher and more 
mountainous parts of South Germany, not only in modifying the 
actual air temperature, but also: in exposing neighbouring regions 
to cold influences from nearby mountains. 


SEA AND RIVER ICE 


On the North Sea coast of Germany navigation is seldom hampered 
by ice—perhaps on one or two days in the year on an average, 
generally in January or February. In exceptional years severe 
cold spells spreading from the east may cause sea ice lasting for a 
week or more. ‘The severer climate and the fresher water of the 
Baltic Sea cause ice interference to be more frequent and serious. 
The Kaiser Wilhelm canal is affected for ten days on the average, 
and in 1929 was closed for. thirty-two days; Wismar Bucht is 
affected on thirteen days, and Stralsund on twenty-seven days. 
A virtual or complete stoppage of navigation for a continuous period 
of one to two months may occur. ‘The chances of this are considered 
to be on an average about one year in five, although it is a striking 
fact that it happened in three consecutive recent years (1940—1-2). 
Farther éast, ice may form in shallow water close to land at the end 
of November or beginning of December, but is not continuous until 
January, lasting until the end of February or early March. In 
ordinary winters there is little fast ice (land ice) and when it does 
form it is soon broken up by winds and currents. In fine calm 
weather the sea may be cooled below freezing point without ice 
forming, but if the sea is disturbed by wind ice begins to form and 
the sea is quickly covered with thick and rapidly growing ice blocks. 

The fresh water of the rivers freezes more rapidly, and navigation 
is interrupted for considerable periods throughout the three winter 
months, as shown in Table VI (p. 195). 
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General Distribution of Rainfall 


The annual total distribution of rainfall is shown on Fig. 74. 
From this, it is clear that the amount of rainfall depends on (1) 
marine influences, and (2) the relief, other controls being entirely 
subordinated to these. Relief is the more potent of the two. 
If the effect of relief is eliminated by considering only low level 
stations on plains, it will be seen that there is a steady decrease 
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from west to east, from 28 in. on the North Sea coast to 24 in. 
in Hanover and to 20 in. in Posen. There is also a slight decrease 
away from the Baltic coast, which has 24-28 in. in Pomerania 
and East Prussia. It is mainly because of its higher relief that the 
average rainfall of southern Germany (33 in.) is greater than that 
of northern Germany (25 in.). The effect of relief is to bring about 
some striking differences ; considerable areas in the Vosges and the 
Black Forest both receive over 55 in., more than twice that of the 
North Sea coast, while the area val Colmar, in the rain-shadow 
of the Rhine Valley, has only about 20 in. The Alpine foothills 
in Bavaria have 60-80 in. and even the isolated Harz has over 
60 in. Sauerland, the Bohemian and Thuringian Forests and the 
Erz Gebirge stand out conspicuously on the rainfall map, and even 
smaller elevations like the Finsterwald and the low hills of 
Pomerania have their effects. Basins like the Nidda, the upper 
Main and the Fulda, and the valleys of the Saale, Oder and Vistula 
are local regions of diminished Pee ca 

The rate of increase varies from about 14 in. to 35 in. increase of 
rainfall for each 300 ft. of altitude, and is greatest where the relief 
unit is arranged athwart the prevailing rain-bearing wind (usually 
south- “westerly or westerly) ; the effect of the Harz, for example 
(nearly 4 in. per 300 ft.), is much greater than that of the Erz Gebirge 
(about 1? in. per 300 ft.). 


Seasonal Distribution of Rainfall 


Throughout almost the whole of Germany the maximum rainfall 
occurs in summer (Table VII, p. 196, and Fig. 75) and July is almost 
universally the month with the highest total. Only a very narrow 
strip along the North Sea coast and the islands, including Heligoland, 
have the autumn maximum that Sieiiccerizes oceanic climates. 
There are, however, two seasons of minimum rainfall, in spring 
(April) and winter (January or February) respectively. The former 
is a marine type and is found along the North Sea coast, including 
a narrow strip along the Baltic, and extending inland to include 
the basins of the Rhine and Weser. The winter minimum (with 
January or February the driest month) characterizes the interior 
of Germany and is due to the winter anticyclone that develops 
strongly at this season and keeps out depressions and rain-bearing 
winds, though they are felt in Western Germany. 

The wettest month has about twice as much rain as the driest 
but this is offset by the greatly increased evaporation during the 
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summer; the saturation deficit, which gives a measure of the 
evaporating and drying power of the air, is 0°5 in January and varies 
in July from 3 in North Germany to § or 6 in the south. 

In consequence, the air and ground are drier in summer despite 
the heavier rainfall, but the rivers, which take the run-off, are higher 
during the summer months. 

Unlike the winter rain, summer rain does not decrease away 
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Fig. 74. Mean annual rainfall 
Based on Hellmann, G., Klima-Atlas von Deutschland, Pilate 60 (Beilin, 1921). 


from the sea; from which it would seem that water vapour derived 
from evaporation over inland regions plays a more effective part 
in the causation of rain in summer than in winter, at which season 
the water vapour derived from the ocean provides the more 
important source. The rainfall regime at higher levels shows 
similarities to the marine type, especially in having a less pronounced 
summer maximum. For example, the average of a group of 
mountain stations in the Harz shows the following monthly 
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percentage of the total rain, which may be compared -with the 
average of a group of stations in the neighbouring lowlands :— 
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| ‘stations | J | F|M}A/M Dy Mabel es 4 
aa i a eS oe Res ee ee a oe fee 
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Period ae obsesrecen, 1881-1910. 


Source: Calculated from statistics in Hellmann, G., Klima-Atlas von 
Deutschland, p. 37 (Berlin, 1921). 
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Fig. 75. Mean acne distribution of rainfall 


Based on figures from Alt, E., ‘ Klimakunde von Mittel-und Siideuropa ’, pp. 160-5 
(Berlin, 1932); this is Teil M, Band III of Handbuch der Klimatologie, edited by 
W. K6ppen and R. Geiger. 

‘The area west and north of the heavy line has a marked rainfall minimum in 
spring; east of the line, the minimum is in winter. 


Rain Days 
A rain day is defined in Germany as one on which at least 
o'r mm. of precipitation is recorded. ‘The number of such days 
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at a number of stations is given in Table VIII (p. 197). If the 
yearly totals are plotted on a map, its general form is very similar 
to that of the mean annual total rainfall and shows the same 
dependence on distance from the sea and on altitude. On the 
lowlands the number of rain days decreases from 190 on the 
North Sea coast to 160 inland, but exceeds 200 on the higher 
land. The maps of rain days for individual months, however, 
would show important departures from the rainfall map because 
of the difference in intensity of rain in the different seasons. Summer 
rain—of convectional origin and often in the nature of thunder 
showers—is very heavy (Dresden has on an average about + inch 
per rain day in July), while winter rain, of cyclonic or of orographic 
origin, often occurs as light showers or drizzle (Dresden has 
on an average about ;5 inch per rain day in January). ‘Thus it 
may be seen that although July is nearly everywhere the month 
with the highest total amount it has only about the same number 
of days with rain as January. Figs. 76, 77 show that over most of 
Germany, including the Rhineland and the North German plain, 
December has more days with rain than any other month, although 
it is always a dry month, and often the driest of the year. Actually 
the variation of the number of rain days is quite small. No month 
at any station in Germany averages Jess than twelve days per month 
and few less than fifteen; at the other extreme no month averages 
more than nineteen (except at high altitudes), and few more than 
seventeen. In fact, the variation of rainfall amount from month 
to month is not due to the frequency but to the intensity of its 
occurrence. 


Intensity of Rain 


The heaviest falls occur in August in the islands, being nearly 
twice as heavy as those of March when the lightest showers occur. 
Inland, June and July have the heaviest falls, which are nearly 
three times as heavy as those of February. Individual wet days 
will often produce } inch of rain and falls of % inch or 1 inch per 
day may be expected during the summer months. Berlin had 
forty-two days with more than 1 inch of rain during the fifty years 
1848-97 ; the year 1858 had six days exceeding this figure, four 
of them in July. 

These heavy falls generally occur during the afternoon. The 
daily periodicity is well defined in summer and is due to the 
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convectional nature of the rain. In winter it is not clearly 
marked, and rain may occur at any hour of the day or night. 


Variability of Rain 


Fig. 78 shows the rainfall of Berlin for 73 years; it seldom 
exceeds 28 inches or falls much below 20 inches, the mean being 
about 23 inches. The wettest year (30 inches in 1882) represents 
an excess of 32°%, and the driest year (14 inches in 1857), a deficiency 
of 37%. ‘The average departure from the normal is 12%, which 
is a fairly high degree of reliability and is characteristic of the 
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Figs. 76, 77. Months with the highest and lowest number of rain days. 


Based on Hellmann, G., Klima-Atlas von Deutschland, Plate 63 (Berlin, 1921). 
A rain day is defined as ‘one on which a measurable amount of rain falls’; this 
is usually taken to be o'r mm. 


% 


country as a whole. Over shorter periods, of course, the variability 
is much greater. 

Thus in exceptionally wet years the rainfall in a month may 
be two or three times the normal, and in exceptionally dry years 
may be negligible. Exceptionally wet months are comparatively 
rare, occurring on an average in one year in twenty. February 
is the month most susceptible to abnormally high rain, and this 
is generally due to a weakening of the continental winter high 
pressure and an abnormal frequency of depressions. November 
also has a tendency to abnormal rain, depressions may be very 
frequent at this season. Conversely February is also the month 
with the most frequent rainfall deficiencies, which generally 
correspond to a strongly established continental anticyclone. 
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Thunder 


The cause of thunderstorms is atmospheric instability, which 
may be brought about by abrupt frontal ascent, especially at cold 
fronts, or by powerful convection. The former is the cause of 
winter thunderstorms, while the latter is the cause of most of those 
occurring in the summer months. Winter storms are rare in the 
interior of the country, but are sometimes experienced in the 
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Fig. 78. ‘The annual variation of rainfall at Berlin 


Based on ‘ World Weather Records’, pp. 504-5 (New York, 1927) ; this is volume 
79 of Smithsonian Miscellaneous Collections. 
‘The mean annual rainfall is shown by the pecked line. 


more maritime climates of western Germany and in the vicinity 
of the Alps. ‘These occur rarely more than once a year, and 
are of very short duration. Summer thunderstorms occur every- 
where, especially between May and August, with a maximum 
frequency usually in July, though in the more continental parts 
of the south and east the most thundery month may be June. 
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The frequency is least in the north-west (Bremen averages 11°6 
storms between May and August), and increases eastwards 
(Kénigsberg 20) and southwards (Trier 17°6). ‘Thunder may be 
expected on about one day in six at most places in the interior 
of the country in June and July, and about one day in eight or 
nine in May and August. It is rare in April and September, and 
very rare in the other months. ‘This seasonal distribution of days 
with thunderstorms is summarized in the following table :— 
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| Pieubore | 0°0'|6:0.| 0°2"| O° Fs) 2°2. | 1°94 33 | 277] 1°35.) TUE) Or2 lo-r | 13°5 
| Hamburg | 0-2 | 0:2 | 0-5 | 0°9 | 3°3 | 3°4| 5-9} 3°5] 1°5 | O°5 | 0°3 | O'2 | 20°3 
| Berlin .. | o-0| o-r | 0-5 | 12 | 2°8 | 4°9 | 4°7 | 3°4 | O°9 | 0°4 | O'0 | OL | 19° 0 | 
Breslau .. | 0:0 | o'r | 0-2 | 0°8 | 3°71 5°41 4°4.| 3°8 | 1:2 | 075 | 0-0 | 0-0 | 20°T | 
¢ Munich ake i I | 0-2 o°2 | 1% 1°41 5°0 | 8:5 | 8:4] 4°6 | 2°8 074 | O-21/40-2 4 3250" 


Period of observation not stated. 


Source: Alt, E., ‘Klimakunde von Mittel-und Siideuropa’, p. 239 (Berlin, 
1932); this is Teil M, Band III, of Handbuch der Klimatologie, edited by 
W. Képpen and R. Geiger. 


Hail 


The extreme atmospheric instability which results in thunder 
also gives rise to hail, especially in spring and to a less extent in 
autumn. As the following figures show, April and May have the 
highest frequency, and there is a second smaller maximum in 
October at stations not far from the coast. In summer the freezing 
level is generally too high for the production of hail and precipita- 
tion takes the form of heavy rain; in winter the instability is 
seldom powerful enough to produce hail. ‘The mean monthly 
number of days on which hail falls is as follows :— 
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Period of observation, 1881-1910. 


Source: Alt, E., ‘Klimakunde von Mittel-und Siideuropa’, pp. 235-6 
(Berlin, 1932); this is Teil M, Band ITI, of Handbuch der Klimatologie, edited 
by W. Koéppen and R. Geiger. 
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SNOW AND SNOW COVER 


Fig. 79 shows the average number of days on which enough 
snow falls to yield o-1 mm. (0°004 in.) of water on melting. The 
amount gradually increases from 30 days on the north-west coast 
and in the Rhine Valley, to 60 in the interior of East Prussia, 
and clearly reflects the greater severity of the winter going eastwards. 
There is also, of course, an increase with altitude, and the plateau 
summits of the Sauerland and the Eifel have as many days with 
snow as East Prussia. 

The following table summarizes the average number of days 
in each month on which snow falls :— 
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Period of observation, 1881-1915. 


Source: Alt, E., © Klimakunde von Mittel-und Siideuropa’, pp. 230-1 
(Berlin, 1932); this is Teil M, Band III, of Handbuch der Klimatologie, edited 
by W. K6ppen and R. Geiger. 


January is the month with most snow days, but February and 
March are little behind, in fact March is actually the month with 
most frequent snow at high level stations such as the Zugspitze. 
Snow is the most usual form of precipitation in the winter months, 
especially in the east; for example, Lauenburg in Pomerania 
has on an average 16 days in January each with more thano'r mm. 
(0004 in.) of precipitation of which 12°5 days has the precipitation 
in the form of snow; similarly, Breslau has 12 out of 15, Putbus 
on the island of Riigen g out of 16, and even Bremen near the 
North Sea 7 out of 15. Hamburg has 30 days with snow out of a 
total of 65 days of precipitation between December and March, 
Bayreuth 50 out of 61, Munich 41 out of 61, and Lauenburg 46 
out of 65. 

At higher altitudes, snow is still more predominantly the form of 
winter precipitation ; Klausthal (1,936 ft.) has 50 days out of 69, 
Brocken (3,773 ft.) 61 out of 75, and Schneekoppe (5,308 ft.) 73 
out of 88 in the four months December to March (Plates 104, 105). 
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Snow occurs quite frequently everywhere in Germany into the 
middle of April, and is not unknown in May, although it is rare 
below 1,500 ft. At the other end of the year it may occur in 
October, rarely below 1,500 ft., but more frequently above; in 
November it begins to be fairly frequent inland (four to eight 
days), but is rare in the west (two or three days). By December, 
winter conditions have set in and snow is as frequent as rain in 
the west and more frequent in the east. 
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Fig. 79. Mean number of days with snowfall 
Based on Hellmann, G., Klima-Atlas von Deutschland, Plate 62 (Berlin, 1921). 


In Berlin the average date of occurrence of the first snowfall of 
winter between 1880 and 1906 was 13 November, and varied 
between 24 September and 16 December; the average date 
of the last snowfall was 14 April, and varied between 6 March 
and 19 May. 
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HuMIDITYy 


The following figures give the mean relative humidity at a few 
representative stations :— 
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| Munich -» | 83 | 80/72 | 67 | 65 | 67) 67 | 69 | 76 | 80 | 84) 86 
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Period of observation, 1881~-1910. 


Source: Alt, E., ‘Klimakunde von Miittel-und Siideuropa’, pp. 213-14 
(Berlin, 1932); this is Tel M, Band III, of Handbuch der Klimatologie, edited 
by W. Koppen and R. Geiger. 


There is considerable regional variation in the mean annual 
relative humidity over Germany. At coastal stations the humidity 
throughout the year is very much greater than in the interior, 
except in the high mountainous regions. ‘The seasonal variation, 
with a maximum in mid-winter and a minimum in early summer, 
is common to all but the high mountainous areas. Here there is a 
reversal of the normal conditions, for the greatest humidity is 
experienced in the summer months, while the winter months are 
dry and sunny. 


CLOUD AND SUNSHINE 


The figures of relative humidity are closely related to the distribu- 
tion of cloud, which is as follows, referring to tenths of the sky 
covered :— 
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Period of observation, 1881-1910. 


Source: Alt, E., ‘ Klimakunde von Mittel-und Siideuropa ’, p. 220 (Berlin, 
1932); this is Teil M, Band III, of Handbuch der Klimatologie, edited by 
W. K6ppen and R. Geiger. 


The cloudiest season is seen to be winter, aad the cloudiest 
month is December everywhere, except on the mountains ; winter 
cloud is generally of the larger type. Summer cloud, decreasing 
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to five- to six-tenths in May and June, is usually of the cumulus 
type of detached clouds, though layer clouds are also frequent. 
Cloud height is lower in winter, and mountain stations, like 
Zugspitze, are often above cloud level, and enjoy bright sunshine. 
This is only true of the highest mountains ; up to levels of 3,000 ft. 
hilly and mountainous regions have a notably high cloud amount 
(eight-tenths in winter and seven- to eight-tenths average for the 
year). 

Because of this winter cloud maximum, combined with the 
shortness of daylight, sunshine hours in January average only 
one to two hours per day ; in summer (June is the sunniest month) 
seven to nine hours of sunshine may be expected. Some actual 
figures are as follows: i 


Sunshine Hours per Day 























l 

| | | | Yearly 
total 
Station Figo RM Aad MES ot a S| Oe aN) ans 
Hamburg. Ter) 8:9 139°@)| 54.695 |.079) 526.1 6-8 | 4°85) 227 aan o-6 ia eae 

| Berlin 1°25) 2°271°3°3°1 66 | 74} 8°21 7°41 6-9 | 4°8 | 3-1 | 1-7 

| Breslau 1-7 3°6.)§°3:| 6°38 | 7°81 7"4 | G0) 479 1 '3°5 | 1°9 

| Nuremberg | Ee 20 | 44 | 4.) 620 [5:8°|-6°0 | 4-3 | 3°01 1-4 





| 
| 
S.E. England | 1-7 | 2°6 | 3°9 | 5° 9/7 ‘ : | 


Period of observation, 1881-1910. 


Sources: (i) The figures for the German stations were taken from G. Hellmann, 
Klima-Atlas von Deutschland, pp. 33-4 (Berlin, 1921). 

(ii) The comparative figures for south-eastern England were taken from 
Meteorological Office : Book of Normals, Section II, ‘Table 6, pp. 114-17 (H.M.S.O., 
London, 1920). 


The figures for south-eastern England, the sunniest district in 
the British Isles, are added for comparison. In general, those 
parts of Germany situated away from the coast and mountains 
have a better record in summer, but are cloudier in winter. 


Foc 


Statistics of frequency are unreliable because of the difficulty of 
defining precisely when mist or fog occurs. But if we accept the 
definition of fog as existing when objects are not visible in daylight 
at distances of about 3,300 ft. (1,000 m.) the figures given in the 
following table may be said to apply. The table includes one 
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example each of records taken at stations on an island (Heligoland), 
on the North Sea coast (Wilhelmshaven), on the western Baltic 


No, of days 
8 cuca ed eee AE Mit eae ee ce gt a oe ee 
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i , 
ce) Ste Soho Aone i t - URINE ered aa ee ee RAL see a ET a Sh ie eee ee a o ba 6 4 


Vine ol Mata a ED TS C2 ix Sey aig! POM ERUNE nner DD) Sana yop ut one: 





Fig. 80. Mean monthly frequency of fog 


Based on Hellmann, G., ‘Der Nebel in Deutschland’, in Sitzungsberichte der 
Prussischen Akademie der Wissenschaften, 1921, pp. 900-919 (Berlin, 1921). 
The three lines are numbered A, B, C as follows :-— 

A. Mean of four island stations—-Borkum, Heligoland, Westland (Syit), and 
Wyck (FGhr). 

B. Mean of four inland stations—Berlin, Breslau, Munich and Hanover. 

C. Mean of five eastern Baltic stations—Késlin, Neufahrwasser, Hela, Konigsberg 
and Memel. 


coast (Kiel), on the eastern Baltic coast (Hel, at the tip of the 
Hel peninsula in the Gulf of Danzig), in the interior (Berlin), and 
in the mountains (Zugspitze) :— 


Number of Days with Fog 


et ee ere at ene ee ee eee: an ne oD Onn PO NT TEN ne Sen Oe eee Tent DT CES 





























| | lalsl 

| Station | J|/FiIMIA/IMijy]J/AlS 

eriuieolad A S| -O:-4i) G°2("S “11 3 lg es 1-6) 0-7) 3'°-2) 2.43 1) 6) <4) AO - 4, 
| Wilhelm- reat | 
| shaven 6°5| 5-31 3-7) 2°3] o-9] 06) 0-8] 06) 2-0} 4-1; 6-0! 6-2) 39 “O; 
bine ws} 5-4) 370) 3°8) 11-8) 0-8} O-5)1053 1-0) 19) 3-0 4°8| 6-4) 33 -6 
Hel 1°O) 177)-2 8) 2-7), 2 3) 41-2007) 0-6 O°7) 1:5 1°5} 1-0) 18 -6) 
| Berlin 5°9| 5°4| 3-8] 2-4) 0-7 0-3 0-6] 1-3] 38 7 °2| 8-8) 7-3] 47°5 
Zugspitze [16 - ee ‘0121 31237 3)24°5/25 ‘6125 "6/24 Ane 47 so1nG g|16 viz4e 2 

















Period of observation, 1881-1910. 


Source: Hellmann, G., ‘Der Nebel in Deubschisnd. , in Sitsungsberichte 
der Preussischen Akademie der Wissenschaften, 1921, pp. 9oo-19 (Berlin, 1921). 


186 CLIMATE 


On the average, places on the north German plain have 30 to 40 
foggy days in the year (Fig. 80), but there are considerable variations 
which reflect the local conditions of drainage and vegetation ; thus 
marshy ground and regions with forests and lakes (e.g. Mecklenburg) 
have a higher frequency than drier heath country of sandy soils. 
The highest frequencies, apart from the mountain districts, are 
observed along the North Sea coast and on the lower courses of 
the German rivers and estuaries, e.g. the Elbe and Weser (Bremen 
58 foggy days per annum). Fogginess is greatly increased in large 
towns, especially in industrial towns and ports where the air is 
contaminated by smoke and fumes; generally speaking, German 
industrial areas suffer worse than British towns because the air, 
especially in winter, is more often stagnant. | 

Over the interior of Germany autumn is the chief season of fogs ; 
the maximum occurs generally in November, though sometimes 1n 
October and even in September. On the North Sea coast the 
maximum comes in mid-winter ; January is foggiest with December 
nearly as bad. ‘These winter fogs also occur on the Baltic coast 
as far east as Further Pomerania, but the maximum here is in 
December. In East Prussia there is a second maximum in spring 
(March), which at many places exceeds the winter frequency. 
Except at a few high level stations in the Bavarian Alps, summer 
everywhere has low fog frequency, and there is no sign of the sea 
fog that gives summer maxima at many British coastal stations. 

Fog in Germany is nearly always land fog, and is due to cooling 
by radiation, especially during the night under calm anti-cyclonic 
conditions. ‘There is thus everywhere a marked diurnal maximum 
in the early morning. Fog rarely persists throughout the day ; 
in summer it is always dispersed during the morning, in winter 
usually, though it reappears in the evening. ‘The condition is more 
persistent near the sea than inland, especially when there is a drift 
of humid air off the sea. Calm or very light breezes are necessary 
for its formation, and, over the land, a light drift of air from south 
or south-west is a condition predisposing to fog. ‘The persistence 
of fog in late autumn and winter is notable and important. 

At high mountain stations mist and fog are, of course, really 
cloud and the frequency of occurrence is very high. In most 
mountain regions it is greatest in autumn and winter, but the 
Bavarian Alps rise above the winter cloud; they have a good 
sunshine record in winter, and a maximum of cloud in summer 
when cloud level in general rises. 
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A great many factors are involved in determining visibility, but in 
general this tends to be low when (1) the relative humidity is high ; 
(2) the wind velocity is low; (3) the wind direction is from 
industrial areas causing contamination; (4) warm air travels over 
relatively colder land. 

It seems that good visibility, exceeding six miles, may be expected 
on more than half the days in summer at all stations, and that the 
January to March quarter is the one in which visibility is worst. 
The effect of industrial contamination may be observed at Hamburg, 
Dortmund and Essen. 


BIBLIOGRAPHICAL NOTE 


1. The Klima-Atlas von Deutschland, edited by G. Hellmann (Berlin, 1921), 
provides a wealth of information in cartographic form. It also contains full 
explanatory text and thirty-three pages of climatic statistics. 

2. Alt, E., ‘ Klimakunde von Mittel-und Siideuropa ’ (Berlin, 1932), which is 
Teil M, Band III of the Handbuch der Klimatologie, edited by W. K6ppen and 
R. Geiger. ‘This work describes the climates of central and southern Europe, 
including Germany, though the country is not treated as a unit. It contains 
much statistical matter relating to forty climatic stations in Germany. 

3. The major German sources of information are numerous articles in the 
following : 

(a) Deutsche Meteorologische Jahrbuch (Bremen). 

(b) Annalen der Hydrographte und maritimen Meteorologie (Deutsche Seewarte) 
(Berlin). 

(c) Sitzungsberichte der Preusstschen Akademie der Wissenschaften (Berlin). 

4. Detailed information about the climate and weather of the German coastal 
areas is given in M.O. 446b., Weather in Home Waters and the North-eastern 
Atlantic (published in London by H.M.S.O. for the Meteorological Office). 

5. Brief descriptions of coastal weather conditions, together with useful 
statistical tables, are contained in the British Admiralty Sailing Directions and 
the German Admiralty Handbiicher ; the relevant volumes are listed on p. 242. 
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Mean monthly pressure. 

Percentage frequency of wind direction. 
Frequency of winds exceeding 50 teet-per second. 
Mean monthly temperatures. 

Mean daily maximum and minimum temperatures. 


Mean number of days with ice, and dates of first and last ice on German 
rivers. 


Mean monthly rainfall. 


Mean monthly number of rain days. 
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TABLE II.—PERCENTAGE FREQUENCY 
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TABLE III.—FREQUENCY, PER 1,000 OCCASIONS, OF WINDS 
EXCEEDING 15 METRES PER SECOND FROM EACH 


DIRECTION, BY SEASONS 

































































Station Season | N | NE i E SE s | sw 
} _ eee | leaitstatacnadei ocassen: seteemsatoacieseant 
| Heligoland | Winter | I Eloi a PG saat 
| Spring’) = atin ee I rete ous: 
puminer | er. | pom | | — | og 
Autumn | -—- fog I | 2 | 9 
| Hamburg Winter rom fl oe | —— fo | 6 
| Spring fe ee me 3 
| Summer | + —- | asl Iearance Wala I 
| PSOE 12 Sc Wai gr a | I 4 
—_ |---| | | | -—— 
| Berlin Winter nV ees | om | 4X i 
| Spring — | S8, eee | — I 
Summer| — — | — — jp, — I 
Autumn {| — —— | | cand | a I 
| Munich Winter | a | a ee { — | — 2 
Spring — — | — — | — I 
Sumter es) a ae ets | ae 1 
Autumn; — | — | _ | — | — I 
| Schneekoppe| Winter 24 3 Gers | 41 57 
Spring 23 | g 6 3 | 27 30 
Summer | 22 I Sen paris tO 20 
Autumn | 13 | 2 2, 2 |} 31 42 
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Period of observation not known. 


A wind velocity. of 15 m. per sec. is equivalent to 34 m.p.h. 
of the Beaufort Scale, defined as a ‘ fresh gale °. 
1,000 observations. 


It is Force 8 


The frequency is given per 


Source: Assmann, R., ‘ Die Winde in Deutschland ’, in Auftrage der motor- 


luftschiff Studiengesellschaft in Berlin (Berlin, 1910). 
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TABLE IV.—MEAN MONTHLY TEMPERATURES 


Degrees Fahrenheit 





Height | 
above 
Sea 
Level 
Station (ft.) :| BeeN ie AS) IME le if Ae ne bh O Nek Di Vea 
Flensburg 43 | 32 | 33 | 30 | 43 | 52 | 59 | 62 | 60 | 55 | 48 | 40] 35 | 46 
Heligoland| 128 | 35 | 34 | 37 | 42 | 49.| 56 | 60 | 60 | 58 | 51 | 43 | 38 | 47 
Hamburg $5 1 3r 1°34 | 39°).45'} 541 60.) 62 | Gr. 57,1 48:1 30.) 34 | 49 
Berlin E31 1°31] 34 | 39-147 | 57 | 041-66 (G4. 58.) 40 1 40 | 34.) 48 





Magdeburg] 190 | 31 | 34 | 39 | 47 | 56 | 63 | 65 | 63 | 57 | 48 | 39 | 34 | 48 


peiisusthabs i566 | 260 28 | 33°] 40 |4o-k 55 5750: | 52 1143 1.35 > 120 |i a2 


Leipzig 394 | 30 | 33 | 38.) 46 | 560 | 62 | 64) 63 | 57 | 48 | 39 | 33 | 47 
Aachen 66035 | 36 | 40.) 46) -54 12605) 62.5600) 64)) SO | ael) s60° 48 
Frankfurt- 


am-Mainj 341 | 32 | 36 | 41 | 49 | 57 | 64 | 65 | 64 | 58 | 49 | 41 | 35 | 49 


Munich E;9722 |) 20: 304) 38 | 46.1 55. | 50764r1 i632" || 56°) 46°) 37°) 30 (240 


Zugspitze O72ONMEL PVE bo.) FS. | 20 saniegceh rig ao ioe poll gay cole 

















Period of observation, 1881-1910. 


Source: Alt, E., ‘ Klimakunde von Mijittel-und Stideuropa’, pp. 161-5 
(Berlin, 1932); this is Teil M, Band III, of Handbuch der Klimatologie, edited 
by W. Koéppen and R. Geiger. 


GH (Germany 1) 13 
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TABLE V.—MEAN DAILY MAXIMUM AND 
MINIMUM 'TEMPERATURES 


(1) Averace Dairy Maxima (’F.) 


“ahi Taare We eM eo INE 2c eee ies te ee, 
Station viele] M.A Wer ae 1 ae TS OF IN eae 


Heligoland | 37 | 37 | 40 


ee | a | 





Hamburg 96 137.|"43 ) 5E)1 OT 1.675), 000), O8.| 63.154 aa 1536 4 52 











Berlin ae 1.38 | 45.) 65 1664 73h) 75h 72. | OO || 55) 4aeh a7 ass 





Munich es a8) \-46-l 555) O44) Fon 734) F271 05.) 55) 46 | goss 








(2) AveraGE Dairy Minima (‘F.) 





Station Je iM| appa i.) Ads) 0] Np 





Heligoland | 32 | 32 | 34 | 38 | 46 | 521 56 | 56 | 54 | 48 | 40 | 35 | 43 

















| | | | S| | | 


Hamburg 28 \-30' | 33) 39.1) 47 Wseu 567) 55 | S53 | 44) BO ammene 























Berlin 27'\ 26 1°33 | 39 | 48 12551858 4-57 | 534g gO gee aa 


























Schneekoppe| 14 | 13 | 16 | 23 | 33 | 38 | 42 | 41 | 37 | 29 | 21 £6: 327, 




















Munich a2| 25 | 30 | 37 | 45 | 52/55 | 54 | 48) 40°) 32°) 26130 

















Period of observation, 1881-1910. 


Source: Klima-Atlas von Deutschland, edited by G. Hellmann, pp. 10-14 
(Berlin, 1921). 
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TABLE VII—MEAN MONTHLY PRECIPITATION 



































Inches 

| Station Filmi] Al ML Py A S150) No ress 
Flensburg Fact ehle lcs lee eee eee oa eles 30°0 
Heligoland Fle Pee eal ved et tela ieee ola team 
Hamburg res era (neta Nee aR ee rare ety ea 27 
Berlin Rey as a NI Ga ABNER! Br 27 
Mitel laa eyes (ey Ged el cole ole Ig‘ 
Kiewsthal |aalaalas|3o[33|42|5-7 [46 | 38 | 43 [42 | 5-0 | 524 
Ceipaig |ralas|vo|26| 24] 26] a5 [25 [23 | 19[2-7| #6 [249 
Aachen relay Slave Seal al MMeaenll eeoniere (eee laren ates 32-5 

se a eras WM (S|) TOA rae | 
am-Main 19 (272 12°06) 2:2 |.1°8.13°O 1 "Re7 | 230), 222 
Munich ae aca ace | el aro se oe tet 33-6 
Parmar era) 1 ERS 











Period of observation generally 1881-1915 ; in a few cases 1881-1910. 


Source: Alt, E., ‘Klimakunde von Mittel-und Siideuropa’, pp. 160-5 (Berlin, 
1932); this is Ted M, Band III, of the Handbuch der Klimatologie, edited by 


W. Képpen and R. Geiger. 
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TABLE VIII—MEAN MONTHLY NUMBER OF RAIN DAYS 








Station i FoyrM) A--M | ‘J J Ayes ON | D-) Year 


Frensoland' |-16) 16 y0O 13 | 23) 11 1 /t4 16 es 27) TS |) 18. | 86 


ambure \\|.065\)1O. 06} re rs | 14k 164 27) ea ea) a7 bez 296 








’ Berlin PSR eS. EP ES | TS TS ae ea emleta ag. r Ss OG 


iiauschal 1° 104 £9187 | TOV 1s. | 16 | rz ors oase P16) 27 aS: 1 203 











Leipzig PA PA ren aiid) 13) | Teri Ea edema tol ge. Tom 
Aachen MOL eel TS. | ES |. TA lo TO are erAy eho memn7 OP Ry HOw 
Frankfurt 


amie Wiain| Te Ghee la oa 2 a2 | 13°) 247) 13ee rr a4 Nota] 15 | 100 
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Period of observation generally 1881-1915; in a few cases 1881-1910. 


Alt, E., defines a rain day as ‘ one on which a measurable amount of rain falls ’ 
(p. 90); this is generally taken to be o-r mm. 


Source: Alt, E., ‘ Klimakunde von Mittel-und Siideuropa’, p. 225 (Berlin, 
1932); this is Ted M, Band III, of the Handbuch der Klimatologie, edited by 
W. Koppen and R. Geiger. 


Chapter VIII 
VEGETATION 


General Features : Forests : Scrub and Heaths: Grasslands: Fen, Marsh, and 
Bog: Maritime Vegetation: Major Vegetational Regions : Bibliographical Note 


GENERAL FEATURES 


The vegetation of Germany is not very strikingly different from that 
of Great Britain. One sees many familiar plants growing together 
in woods, heaths, marshes and meadows which look very much 
like those of Britain. Certain features might impress one 
fairly quickly: that hedges are lacking over great areas of arable 
land (Plates 43, 50); that meadows and pastures are much less 
prominent, and forests much more so; and that the forests are 
largely of evergreen’ conifers. Statistics of land utilization, 
estimated from a variety of sources, confirm these impressions, as 
shown in the following table :— 








: Great 
| 














Land _ utilization Bain Germany 
Proportion of total area under forest : 5% 27% 
Proportion of total area under permanent 
grass (excluding rough hill grazing) <0 Br re a 
Proportion of forest area under conifers i | ehea | 67.95 








Other differences would emerge on closer study. Germany has 
a much bigger flora than Great Britain, with nearly three times as 
many species of flowering plants. ‘There are more kinds of trees 
and especially of conifers. In Britain the only native coniferous 
trees are Scots pine and yew, but in Germany there are seven— 
three pines, silver fir, spruce, larch and yew. ‘This difference 
arises partly from the larger area of Germany, covering a wider 
range in climate and altitude; but another factor which helps to 
explain the relative poverty of the British flora 1s that the North 
Sea and the Straits of Dover proved an insurmountable obstacle to 
the re-immigration of many species which were driven out by the 
last glaciation. 

Natural vegetation consists of plants growing together as the 
outcome of the various factors of climate, topography and soil, 
together with the individual characteristics of all its constituents. 
Very rarely does the natural vegetation of an area consist merely | 
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of a single species of plant. Most usually many different species 
grow together to form what is called a ‘ plant community’. This 
community as delimited and described by the botanist must often 
be a very arbitrarily selected part of the continuous vegetation which 
is being studied. The same name is given to spatially separated 
communities which may not be identical but which have a 
sufficient resemblance to justify placing them in the same class. 
The enormous complexity of the factors determining the com- 
position and structure of an area of vegetation is such that complete 
identity is improbable. There tends to be sometimes a single 
species, sometimes two or three, multiplying in one area at the 
expense of others. Rarely is the balance so even that many 
different species grow in more or less equal numbers. Those 
species which multiply at the expense of others, so that they 
become the conspicuous features of the area, are called the 
* dominants ’. | 

Plant communities clearly cannot, from their very nature, be 
unchanging. ‘They are made up of individual plants which grow, 
mature and die, and so the constitution of every small area is 
continually changing. ‘This kind of change, however, does not 
necessarily involve any alteration in the broad aspect of the 
community; when this is the case, they are called ‘ climax’ 
communities. ‘This appears to be true, for instance, of many of 
the pinewoods of northern and eastern Germany and of beech 
woods in the southern and central German mountains, as well as of 
large areas of bogland in East Prussia. 

Many plant communities, however, are obviously not stable. 
The weed communities of neglected ploughland, areas of woodland 
laid bare by felling, the reed swamps which are such a feature of 
lake and river margins, are all examples where the rate of change 
is more or less rapid, community succeeding community at a 
perceptible rate. Such communities are called ‘ successional ’, 
since they are phases in a sequence or succession of communities 
which terminates in a more or less stable ‘ climax ’ community. 

The major natural vegetational types will be described under 
the following heads :— 

(a) Forests. 

(5) Scrub and heaths. 
(c) Grassland. 

(d) Marsh, fen and bog. 


(e) Maritime vegetation. 
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FORESTS 


There is little doubt that, left undisturbed by human activity, the 
natural vegetation over most of Germany would be forest. Even 
at the present day forests cover about 27% of the area of the 
country (Fig. 81), but while much of this existing forest may - 
resemble the natural forest in many important respects, it certainly 
bears the marks of a long history of exploitation. ‘The extensive 
plantations, chiefly of spruce and pine, show still greater differences 
from natural vegetation. ‘There remain only a few fragments of 
little-touched forest which have been set aside recently as Forest 
Reserves. From them it is possible to reconstruct with more 
certainty the appearance and constitution of some at least of the 
forest types which would be found today if Germany had been 
unpopulated during the last thousand years. ‘The dominant species 
would almost certainly be beech, Scots pine and spruce. 


Beech Forest (Plate 106) 


The beech (Fagus sylvatica) seems able to dominate forests on 
well-drained soils of almost all types from sea level to heights rising 
from about 2,000 ft. in the Harz to 4,500 ft. in the Bavarian Alps. 
Beech grows best on moist well-drained soils (Plate 106), where the 
climate is neither extremely cold in winter nor very hot and dry in 
summer. It is susceptible to severe late frosts, and it does not 
thrive well where the growing season is as short and cool as in most 
of Scandinavia. ‘These requirements, besides determining its 
altitudinal range, impose an eastern limit to its distribution in 
Germany running through the south-western corner of East 
Prussia, and exclude it as a common tree from the poorer glacial 
sands of Brandenburg, the Grenzmark and Silesia, where the 
climate is also more continental than elsewhere in Germany. ‘The 
chief associates and competitors of beech are spruce, which replaces 
it completely at higher levels on the mountains of central and 
southern Germany; pine, which thrives on poorer, drier soils 
and in climates much more continental than beech can stand; and 
oak, which in mixture with hornbeam or birch dominates large 
areas of exploited woodland on acid soils, especially in western 
Germany. 

The widespread and almost complete dominance of beech on 
soils which suit it is the result of its capacity to overtop its 
competitors and to suppress them by the deep shade of its densely 
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leafy branches. ‘This, together with the wide-spreading shallow 
root system, explains the almost complete absence of shrub under- 
growth, and the development of a continuous ground flora only 
under trees well advanced in growth. Most exploited German 
beech woods probably do not differ very greatly from natural beech 
forests. 

The kind of ground flora which does develop when sufficient 
light penetrates varies greatly with the soil. On good, well-drained 
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Fig. 81. Generalized land utilization 


Based on Krebs, N., ‘Die Bodennutzung der Gegenwart’, which is Sheet 17 of 
Atlas des Deutschen Lebensraumes in Mitteleuropa (Leipzig, 1939). 


soils rich in plant nutrients, the ground flora becomes continuous 
and includes many species of herbs which are familiar in British 
woods; the most conspicuous of them are dog’s mercury, sweet 
woodruff, and wood violets. At greater altitudes on wet mountain 
slopes there is often found a ground flora of very tall herbs including 
balsam, willow herb and monkshood. On very acid soils bilberry, 
the wavy hair-grass (Deschampsia flexuosa) and mosses are the 
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most conspicuous members of a scanty ground-layer. Between 
these main types all intermediates can be found. 


Pine Forest (Plate 107) 


The Scots pine (Pinus sylvestris) forms extensive forests in 
Germany, comprising about 45°% of the total forest area. Some of 
these are descendants of old natural forests but many are more or 
less recent plantations. The pine is native over most of Germany 
and seems to have died out only in comparatively recent times in 
parts of western Germany. It is especially abundant in the north- 
east. It is chiefly a tree of the lowlands, though it ascends to 
4,000 ft. in the Black Forest and to 5,000 ft. in the Bavarian Alps. 

It thrives on lighter and poorer soils than does the beech, and is 
tolerant of more extreme climatic conditions, withstanding the 
severe winters and the hot summers of Brandenburg and the 
Grenzmark and extending throughout East Prussia beyond the 
eastern limit of beech. In all this eastern part of Germany it is 
almost certainly to be regarded as the natural dominant on the 
lighter soils, yielding to spruce, oak and hornbeam where the soils 
are moister and richer, and forming mixtures with them on inter- 
mediate types of soil. In western Germany it cannot compete 
successfully with beech or even with oak, except perhaps very 
locally on the poorest soils. 

At the present time most of the pine woods of Germany are 
plantations regenerated by planting after deforestation, and so differ 
a great deal from natural pine forest. In the surviving fragments 
of old forest the dominant trees, with their characteristic red bark 
and rounded crowns, form a rather thin and uneven canopy through 
which a good deal of light can penetrate. This permits the 
development in suitable places of a shrub layer, usually of juniper 
(Plate 64), as well as a ground flora of bilberry and heather with 
- many mosses and lichens. The luxuriance of the lower layers falls 
off with increasing dryness and impoverishment of the soil until 
on the poorest and driest soils there is little more than a sparse _ 
layer of mosses and lichens. On most sites the pines are mixed to 
a greater or smaller extent with other trees, and especially with 
oak, beech and hornbeam and, in East Prussia, with spruce also. 


Spruce Forest (Plate 5) 


Forests of spruce fir (Picea abies) cover large areas in central and 
southern Germany as well as in East Prussia. ‘They form a very 





Plate 106. Beech woods in Schleswig-Holstein 


These fine beeches grow in the neighbourhood of Gliicksburg Castle, near the shores of 
the Flensburger Forde.  - 





Plate 107. Pine woods in East Prussia 


A plantation near Neidenburg in East Prussia. In the foreground are low shrubby 
hazel bushes. 





Plate 108. Oak woods in the Spessart 


These four-hundred-year-old oak trees grow on the lower slopes of the Spessart 





Plate 109. Moorland in Oldenburg 


This shows part of the Hoch-Moor, a marshy district with numerous small pools and 
drainage canals; it lies east of the river Ems, in the neighbourhood of Papenburg. 
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characteristic feature of the German mountain landscape. The 
Black Forest derives its name from the dark masses of spruce forest 
covering a large part of its slopes. In recent times extensive spruce 
plantations have replaced less valuable trees or waste land in other 
parts of Germany, and now one-fifth of the total productive forest 
is either of pure spruce or of spruce mixtures. 

The spruce as a native tree in Germany is almost restricted to 
the upper slopes of the central and southern mountain areas. 
There are small outliers in the Harz Mountains and just south-east 
of Bremen; and there is undoubtedly native spruce in East 
Prussia. It occurs chiefly in the north and east of Europe, while 
its main German area lies in the mountains. It is clearly very 
tolerant of extreme winter cold, and its northern limit, apparently 
determined by a minimum length of growing season, coincides with 
the July isotherm of 50° F. . Its southern limit seems to be set 
by its intolerance of summer drought. Owing to its economic 
importance, it has been very extensively planted in Germany. 

The spruce forms natural forests above the beech zone in the 
mountains of central and south Germany, there being a narrow belt 
of mixed beech, spruce and silver fir between the pure beech and 
pure spruce zones. It usually extends up to the tree limit, though 
very locally in the extreme south the larch (Larix decidua), the 
mountain pine (Pinus montana) and the Arolla pine (Pinus cembra) 
may form communities above the spruce zone. Scattered trees 
may be found at considerably higher levels than continuous forests, 
as the following table shows :— 





























| Upper limit of PERS wae ae 
Uplands | -tmuixed beech | 
forest Continuous Scattered 
(feet) forests trees 
Harz ne ae 2,100 3,100 3,500 
Thuringian Forest 2,500 3,200 a 
Fichtel Gebirge .. 3,000 3,500 — 
Erz Gebirge in 2,800 4,000 = 
Bavarian Forest .. 2.500 4,100 4,600 
Black Forest ae 4,000 4,000 5,000 
Bavarian Alps Ds 4,500 5,100 5,700 








Compiled from the works listed on p. 219. 


It will be noticed that the upper limit of spruce forest rises 
steadily from north to south. ‘The lower limit of spruce forest rises 
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from sea level in East Prussia to the upper limit of the beech zone 
in the central and south German mountains. 

Young spruce plantations are amongst the most monotonous of 
plant communities. ‘The deep shade cast throughout the year by 
the densely leafy branches prevents any early development of a 
ground flora. Only when the trees have become old, tall and more 
widely spread is there enough light for the development of more 
than isolated individuals or for small patches of the most shade- 
tolerant species. Plantations, especially those at low levels, are 
usually cut down and replanted before this stage is reached, and so 
never show much beneath their canopy but a few sparse mosses 
and occasional individual taller plants. 

There is one other feature of these younger spruce plantations 
which must be mentioned: the abundance of fungi. In autumn, 
and to a much smaller extent in spring, the floor of the plantations 
becomes gay with myriads of toadstools of all sizes, shapes and 
colours. 

These spruce plantations, usually cut down before the trees are 
very old, give an inadequate idea of the appearance of a natural 
spruce forest. ‘There are very few areas of quite untouched forest 
in Germany, but there are some Forest Reserves, and there are 
also extensive forests in the mountains which, though exploited, 
probably do not differ very greatly from natural communities. 

Spruce trees live to an age of 200 to 400 years, although they 
are already approaching their maximum height and are fit to fell 
for timber at 80 to 120 years. In an untouched forest, therefore, 
a large proportion of the trees will be mature or over-mature from 
the standpoint of the forester, and the proportion of quite young 
growth will be small. This structure is shown both in pure spruce 
stands and in mixtures in the famous Forest Reserve at Kubany 
in the Bohemian Forest. Among the older trees are some giants 
of which the tallest measured 203 ft. in height, the greatest height 
ever recorded for an European tree. Other striking features of 
these untouched forests are the enormous volume of timber per 
unit area, and the large number of dead trees either still standing 
or lying prostrate on the forest floor. 

While the floors of young even-aged spruce plantations are 
almost bare, older plantations and the semi-natural selection forests 
at higher levels resemble the untouched Forest Reserves in showing 
quite a good development of ground flora. ‘This increases with 
increasing height and decreasing density of the trees, and varies 
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with latitude, altitude and soiltype. At Kubany there are consider- 
able areas with a continuous carpet of wood sorrel, and locally 
there are patches of bilberry. Mosses are a conspicuous feature. 

Spruce forms natural pure forests in the upper zones of the 
higher mountains of south Germany, and in limited areas in East 
Prussia. At lower levels there is a mixture, in varying proportions, 
of spruce with silver fir, beech and sycamore and, to a smaller 
extent, with pine, oak, hornbeam and other species. In East 
Prussia the mixtures are chiefly of spruce with pine, hornbeam, 
lime, oak, beech and ash. In the Bavarian Alps there are some 
mixed stands just below the tree limit with larch and mountain 
pines. 


Forests of other Deciduous Trees 


At the present day about 8% of Germany’s forests have oak 
as the most abundant tree. They are rarely pure oak woods; 
usually oak is in mixture either with birch, as in north-west 
Germany, with hornbeam in considerable areas of west Germany, 
or with pine, especially in the north and east. ‘Two species of 
oak are found in these woods, both familiar British trees—the 
common oak (Quercus robur) and the durmast oak (Quercus sessiliflora). 
The common oak is native throughout Germany. The durmast 
oak has its eastern limit in East Prussia, running south-eastwards 
from a point between Kénigsberg and Memel. The durmast oak 
behaves in Germany more as a mountain tree than does the common 
oak, but neither oak occurs as high as beech. 

The chief areas of oak woods are in west Germany and in Silesia. 
There are two main types of semi-natural wood: the widespread 
oak-hornbeam woods and the oak-birch woods of the north-west. 
In the former, the common oak shares dominance in varying 
proportions with the durmast oak and the hornbeam, while birch, 
ash, lime, elm and beech are locally prominent (Plate 108). The 
canopy is less complete and casts less shade than in a beech wood. 
There is a well-developed shrub layer with hazel, hawthorn, 
dogwood, spindle-tree, field-maple, sloe, crab-apple, guelder-rose 
and elder as the most important species. ‘The ground flora varies 
greatly with locality, but usually includes bracken or bramble and 
a number of the familiar early-flowering woodland herbs such as 
wood anemone, wood violets, and wood sorrel. ‘There are two 
great differences between these German oak woods and those of 
south England. ‘The first is the absence of the dense layer of 
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coppiced hazel which is so general in England. The German 
oak woods are usually * high forest’ with the top layer trees close 
enough for their canopies to touch. Some woods do have an under- 
layer of coppice, but this is of hornbeam, sweet chestnut or lime, 
very rarely of hazel. The second great difference is the absence, 
except very locally in the extreme west, of the bluebells and 
primroses which are so characteristic a feature of English oak 
woods. 

The oak-birch woods of the north-west are on light, sandy, acid 
soils derived from the old glacial drift, and have locally an iron 
pan. Here the oak is mixed in varying proportions with birch. 
The shrub layer is discontinuous and composed of young oaks 
and birches with sallows, broom, alder-buckthorn and mountain 
ash; the ground flora is of heather, bilberry and bracken, with 
fine-leaved grasses, a few herbs and many mosses. ‘These woods 
are very like those in Surrey and Hampshire and, like them, are 
connected with heaths by a whole series of intermediate com- 
munities. It is clear that most of the heaths, if undisturbed, can 
be colonized by birch and oak, and that the oak-birch woods, if 
over-exploited and over-grazed, can revert to heath. 

One outlying area of deciduous forest deserves special mention. 
In East Prussia there are areas, beyond the eastern limit of beech, 
where the small-leaved lime (Zilia cordata) forms natural forest in 
which it is either the sole dominant or shares dominance with 
hornbeam. It also occurs in mixture with spruce. 

The alder (Alnus glutinosa) occurs throughout Germany as the 
characteristic tree of fens and river valleys. It dominates wet, 
peaty fen woods (see pp. 210-11), often in association with willows 
and poplars in very wet places, and with oak, ash, elm and 
hornbeam where drainage is better. 

Willows, poplars, elms, maples (including the sycamore) and 
ash are other trees which may locally play a conspicuous part in 
the natural vegetation of Germany, much as they do in England. 


Very rarely do they form extensive pure stands, and then usually 
as the result of human activity. 


Forests of other Coniferous Trees 


The silver fir (Adzes alba) is a native tree of the mountains of 
central and south Germany. In its wider distribution it is confined 
to the mountains of central and southern Europe, and, compared 
with the spruce, is a warmth-loving tree, inhabiting much the same 
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altitudinal zone as the beech. It forms extensive pure stands 
only in the south-west, and especially on the western slopes of 
the Black Forest. It is usually found mixed with beech and spruce 
on rich moist soils in sheltered situations of the montane forest 
belt, below the belt of pure spruce forest. ‘The maximum altitudes 
reached are from about 2,600 ft. in the Thuringian Forest to 
5,000 ft. in the Bavarian Alps, much the same as for beech. The 
silver fir is a tall, handsome tree with silvery bark and heavy dark 
foliage. It casts a deep shade, and its seedlings are also very 
tolerant of shade, characteristics which enable it to hold its own in 
competition with beech and spruce. It is further aided by its 
great stature and longevity. The following table gives com- 
parative data for the three species in the Forest Reserve at Kubany 
in the Bohemian Forest. 








l 
| | Average maximum Average maximum 











Species height (ft.) age 
Spruce a 3 a 130-160 200-300 years 
Silver fir fe ie 160-180 400-500 years 
Beech ae ars ie 100 200 years 








Its inability to dominate beech and spruce over wider areas 
appears to be due to its much greater sensitiveness to adverse 
conditions and its consequent greater dependance on warmth, 
moisture and shelter from wind and late frosts. 

The larch (Larix decidua) occurs as a native tree in Germany 
only in the Bavarian Alps, though there is a small outlier in the 
Sudetes very close to the Silesian frontier. It is an alpine tree of 
Central Europe and in the Bavarian Alps it reaches an average 
maximum altitude of 6,000 ft., the greatest altitude recorded being 
6,500 ft. Its lower limit lies between 1,500 and 2,000 ft. It forms 
mixed forests with spruce and Arolla pine or, more locally, pure 
stands at the upper limit of tree growth. The larch is unique 
amongst European conifers in shedding its needles in the autumn. 
It casts little shade and is intolerant of the shade of other trees, and 
so can attain dominance only at altitudes too great for the optimum 
growth of its competitors. 

Of lesser importance as forest trees in Germany are the two small 
mountain pines, the two-needled Pinus montana and the five-needled 
_Arolla pine (Pinus cembra). ‘The former is found native in the 
Black Forest, the Bavarian Alps and in the high mountain ranges of 
the Czechoslovakian frontier. It grows most commonly as a 
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‘small, semi-prostrate shrub with gnarled and twisted branches 
forming an almost impenetrable thicket (Krummholz) in a wide 
belt above the upper limit of forests, reaching a height of 7,250 ft. 
in the Bavarian Alps. Other varieties may grow as small, erect 
trees at lower altitudes and especially on mountain bogs. Because 
of its great resistance to wind and its capacity to flourish on very 
poor soil, one of the erect types has been used extensively in the 
afforestation of sand dunes in north Germany and Denmark. 

The Arolla pine is native in Germany only in the Bavarian Alps 
where it reaches an altitude of 6,100 ft. Amongst German trees it 
is the one which retains its erect form to the greatest altitudes, 
higher even than larch. It is usually mixed either with larch or 
with mountain pine. : 

The yew (Taxus baccata) seems to have been much more 
abundant in medieval times than now. Many of the best surviving 
stands are included in natural reserves. : 


SCRUB AND HEATHS 


Although the natural vegetation over most of Germany would 
undoubtedly be forest, there are certainly some areas where other 
plant communities would be found. Where conditions, for various 
reasons, are unsuitable for the development of forest there are often 
found marginal areas whose stable vegetation is dominated by 
small shrubby plants. Above the upper limit of tree growth on 
mountains, for instance, there are communities dominated by 
shrubby plants whose stature falls with increasing altitude. Again, 
in some parts of Germany there are steep sunny slopes which appear 
to be uncolonizable by trees. ‘These again develop a dwarf shrubby 
vegetation, but the dominant shrubs are different from those of 
the high mountains. They attain dominance by virtue of their 
tolerance of drought and heat rather than of isolation and cold. 
Such communities occur locally in the valleys of the Rhine, Mosel 
and Danube. The dominant shrubs vary with the soil, but include 
several brooms, both on acid and on calcareous soils. It is known 
that bigger shrubs and trees could invade many of the communities 
if they no longer suffered grazing or intermittent burning. 

Much more widespread examples of communities dominated by 
small shrubs are the heaths (Plates 64, 65), which are so characteristic 
of north-western Germany, though they also occur elsewhere in 
the country. These, like the Surrey heaths and Yorkshire moors, 
are usually dominated either by heather (Calluna vulgaris), or in 
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damper places by the cross-leaved heath (Erica tetralix). Near the 
coast the crowberry (Empetrum nigrum) is often locally dominant. 
These heaths are on poor acid sandy soils, and there is a very 
characteristic set of species associated with the dominant shrubs. 
These include the two dwarf whins (Genisia anglica and G. pilosa) 
and a number of fine-leaved grasses, besides many mosses and 
lichens. In damper spots club-mosses, sundews and. cotton 
grasses occur. As has already been stated in the section on oak 
woods, many of these heaths seem to have been derived by over- 
exploitation of former forests and are readily colonizable by birch, 
oak and pine. Great areas have been converted into pine plantations. 


GRASSLANDS 


Communities dominated by grasses appear to form only a small 
part of the natural vegetation of Germany. ‘There are considerable 
areas of meadow and pasture, but it is pretty certain that all of it 
could become forest if the regular mowing and grazing were 
stopped. ‘The most extensive grasslands are the reclaimed saltings 
and estuarine marshes of the North Sea coast (see p. 126), the 
meadows of the Swabian-Bavarian Foreland, and the mountain 
grazings. But grassland for mowing and grazing is found all over 
the country and especially in river valleys. Only the alpine 
pastures above the tree limit and above the shrubby zones are true 
natural grasslands and these are of comparatively small value, 
since the grasses are small and hard leaved and are snow-covered 
throughout much of the year. 


FEN, MarsH AND BoG 


The various aquatic and sub-aquatic communities represent late 
stages in the gradual natural reclamation of open water. 


Fen 


The typical succession in the calcareous water of a small lake 
or very slow-flowing stream can be inferred from the zoning of the 
communities. In deep open water no rooted plants can reach 
the surface and none can grow on the bottom unless the depth and 
clearness of the water permit an adequate light intensity. But 
there will be minute free-floating or swimming organisms, both 
animals and plants, whose dead bodies gradually accumulate, and 
which form a layer of peat on the lake or stream floor. This bottom 


GH (Germany 1) 14 


210 VEGETATION 


deposit is mixed with more or less inorganic material, depending 
on the amount of silt brought in by streams and of substances 
thrown out of solution or suspension in the water. Where the 
water becomes shallower towards the margin, green plants attached 
to the floor find enough light to form definite communities. If 
the currents or the effects of wind are not too strong, dead remains 
of these plants, with the inorganic material which may be deposited 
on or around them, accumulate and so gradually raise the level 
of the floor, eventually permitting the successful invasion of the 
completely submerged communities by species whose leaves can 
reach the surface. These species of the floating-leaved zone 
include water lilies and pond weeds, whose leaves shade out the 
wholly submerged plants. As the accumulation of silt and debris 
and the consequent raising of the floor proceeds further, these 
communities in their turn give place to those of the next zone 
whose constituent species can lift their upper leaves into the air 
above the water lilies. The most important of these newcomers 
are tall sedges, reeds and grasses, the actual species varying with 
local conditions of current, silt deposition, composition of the 
water, and so forth. Successive zones of reed swamp occur in 
progressively shallower water over what has now become a thick 
layer of more or less silty calcareous peat. All these reed swamp 
plants have creeping stems and abundant roots which interlace to 
form a kind of ‘ raft’ over the soft peat. They sometimes grow 
so densely as to exclude other species, but often have many associates, 
of which the arrow-head, water-plantain and yellow flag are examples. 

Behind the reed swamp zones, the vegetation is frequently con- 
verted by artificial drainage into a meadow or pasture. But where 
there has been no such interference with the natural succession, 
the next stage is usually one dominated by sedges (Carex spp.), 
amongst which are species which form large tussocks. ‘The tops 
of these tussocks are raised above the average water level and provide 
local drier areas where bush and tree seedlings become established. 
In this way the sedge swamp stage gives place to an alder wood. 
By this time the firm ‘raft’ formed by the creeping stems and 
interlacing roots of the reed swamp plants has begun to break down 
and the young alders stand on mounds with soft black peat between 
them. As the alders grow, they shade out the reeds and sedges 
and the mat breaks down more completely, pools of fcetid water 
forming over the treacherous mud between the high mounded 
bases of the trees (Evlensumpfmoor). At a somewhat later stage, 


FEN, MARSH AND BOG Zit 


when leaves and twigs from the alders and the remains of other 
plants have further raised the general level of the floor, the pools 
disappear; the mature alder wood (Evlenstandmoor or Bruchwald) 
has a most luxuriant vegetation. 

These communities arising on calcareous peat belong to what 
is called the fen (Flachmoor) succession. Under the climatic 
conditions of most of Germany today the last stage described, the 
drier type of alder wood, is the climax of the succession in the 
absence of naturally or artificially improved drainage. Many 
examples of all stages of the succession and many areas of untouched 
alder wood have been left as Nature Reserves. But great areas of 
former fen have been variously modified by exploitation. Drainage 
at the sedge swamp stage leads, if woody plants are kept out, to the 
development of communities dominated by grasses and especially 
by blue moor grass (Molinia cerulea), and these can be converted 
into useful meadows or pastures if they are regularly cut and grazed. 


Marsh 


Some riverside communities are subjected to great variations 
in the height of the water-table and are frequently flooded by the 
overflowing of the river, with the deposition of much silt. Under 
these conditions there can be bacterial breakdown of dead plant 
remains during those periods when the water-table falls, and the 
soil in consequence is largely inorganic and not a peat. The 
communities developing in such places are somewhat different 
from those of the true fen succession, which are much less subject 
to silting and to drying out in the summer and which consequently 
form successive layers of peat. The silt areas are known as 
‘marshes ’, though, of course, all intermediates between marshes 
and fens can be found. ‘The climax community in the undisturbed 
marsh succession is an alder wood in which tall willows, poplars, 
ash, and often also oak, elm and hornbeam play a part (Auenwald). 
With artificial drainage and exclusion of woody plants, grazing or 
mowing marshes are formed and these, if still periodically flooded, 
are more valuable for pasture or hay than are the corresponding 
communities on calcareous peat. The damp valley grasslands of 
Germany all belong to one or other of these types. 


Bog (Plates 111, 112) 


In many parts of Germany, and especially along a wide coastal 
belt and on the Swabian-Bavarian Foreland, there are communities 
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on a variety of peat which differs from fen peat in being highly acid 
and poor in plant nutrients. These are called bogs and their 
characteristic plants are Sphagnum mosses, cotton grasses, sundews 
and a number of small heather-like shrubs. Bogs are complex and 
variable in structure and development and must be described more 
fully. 

The commonest type of bog in Germany is called a ‘ raised bog’ 
(Hochmoor), because it is convex as seen in profile, with the centre 
of the bog at some height above its margins. The vegetation of 
raised bogs is not homogeneous but shows a series of concentric 
zones. ‘The vegetation of the marginal zone, usually at the foot of 
a hill or by a stream or lake, is wet and fen-like, often with reeds and 
with fen woods of pine, birch and willow. Next comes a zone 
on the steeply ascending lower part of the bog side. In the north- 
east German bogs this is dominated by heather, but in East Prussia 
pines and birches dominate the zone, with an underlayer of 
heather-like shrubs including heather, crowberry, bilberry, and 
cranberry. 

The highest parts of the bog are usually treeless, though there 
may be isolated stunted pines. Over much of it there is a patchwork 
of pools and hummocks. Some of the pools have floors of soft 
bare peat into which one sinks rapidly if careless enough to trust 
one’s weight to the firm-looking surface. Others have their floors 
covered with small sedges and sundews or with pale green bog | 
mosses. Elsewhere, depressions with no free water are filled with 
actively growing orange or reddish bog mosses. Small hummocks 
of bog moss are colonized by cotton-grass, cross-leaved heath (only 
in the west) and cranberry. Large hummocks have caps of very 
compact small-headed red or brown bog mosses, or of lichens, with 
heather and crowberry. 

These raised bogs differ very fundamentally from the fens already 
described in that the source of the water which maintains its level 
at the surface of the bog summit is rain. The centre of a raised 
bog is far above the water-table of the calcareous water at its 
margins. ‘This has two important consequences. Rainwater 1s 
almost pure water, and has no mineral salts in solution. The 
minerals essential to plant growth reach the bog summit only in 
the form of dust or sea spray, and the plants that grow there must 
have exceedingly low mineral requirements as well as being able 
to grow in permanently waterlogged and very acid peat. ‘This 
explains the second consequence, that the vegetation of raised bogs 





Plate 110. Moorland in Pomerania 


There is a wide expanse of peat moorland in Pomerania, covered with coarse grass, 
shrubs, and occasional isolated trees. This scene is at Charbrow, near Lauenburg. 





Plate 111. Raised bog in the Harz 


Much of the higher parts of the Harz is covered with moorland, which in places is marshy. 
This photograph was taken at a height of 2,600 ft. 
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Plate 112. 
This woodland in the Nemonien state-forest consists mainly of alders, and is known 
as Erlensumpfmoor. 
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Plate 113: lata sand-dunes 


This area of sand-dunes, known as the Mombacher Sand, is situated in the Rhine valley 
above Mainz. 
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is made up of a very few species, far fewer than in fens. Besides 
the dominant bog mosses or sphagna there is a small list of other 
mosses, some liverworts and lichens, cotton-grass and a few other 
sedges, sundews and a group of heather-like shrubs including 
heather, cross-leaved heath, cranberry and crowberry. 

Raised bogs, once formed, have evidently persisted for very long 
periods. Most have now been drained to a greater or smaller 
extent, in connection with peat cutting for fuel. ‘Their surfaces 
have dried and the original vegetation has been replaced by peat, 
often with a thin cover of pines and birches. But a few remain 
untouched and are still growing. In parts of East Prussia, damp 
birch-pine woods with heather shrub undergrowth (Zwischenmoor 
wdlder) seem to end the succession. 

Two other kinds of bog are known in Germany. Valleys whose 
sides are of poor acid soil often develop bogs on their floors of the 
type called ‘ valley bogs’. At high altitudes on some of the central 
German mountains there are developed ‘ blanket bogs’ (Terrain- 
bedeckende Moore), which cover large areas with a thick layer of 
acid peat. 

The conditions for their origin are a very high constant humidity, 
allowing bog plants to form peat without the initial aid of an area 
of open water, on any surface whose‘slope is not so great that the 
water can drain away through the peat. This critical slope may be 
not more than 15 degrees in a really humid climate. The best 
known German examples are in the Riesen Gebirge, and are 
dominated by cotton-grass and bog mosses. 


‘ MARITIME VEGETATION 
_ Salt Marshes (Plates 78, 83) 


Salt marshes occur all along the North Sea coast of Germany, 
where the tides deposit great quantities of silt. The distinctive 
features of these marshes are the salinity of the water and its rise 
and fall with the tides. Almost all the plants found have succulent 
leaves or stems. ‘The initial stages of the succession are the eel- 
grass (Zostera) flats, which are uncovered only during spring tides. 
This marine grass-like plant, which is not succulent, accelerates the 
deposition of silt and, when the level has been sufficiently raised, the 
marsh samphire (Salicornia herbacea) forms dense communities 
which accumulate silt still more rapidly. ‘The Salicornia marshes 
are called Watten in Germany (see pp. 125-6), and land reclamation 


214 VEGETATION 


by them is artificially aided by building wickerwork fences 
_(Schlengen), which are nailed to piles driven into the silt (Plate 78), 
and by digging ditches which rapidly fill with silt. In the course 
of time the marsh surface is built above the level of ordinary high 
tide. Then other plants colonize it, notably a turf-forming grass 
(Puccinellia maritima), sea aster, and sea lavenders. As spring tides . 
continue to add more silt, the marsh surface becomes less and less 
affected by sea water and more subject to leaching by rainwater 
which tends to wash down the sea salt. Species less dependent on, 
or less intolerant of, a high salt-content appear. These include the 
sea plantain and sea purslane, and when the level is still higher 
the sea thrift appears with rushes and grasses. At this stage the 
marsh is useful for grazing, and it is customary to build dykes which 
both protect the marshes from inundation by exceptional tides and 
prevent the sheep and cattle from straying too far seawards. At 
first, summer dykes (Sommerdeiche) are built which do not prevent 
inundation by the high winter tides. After further raising the level 
of these ‘ polders ’, higher dykes are built separating inner marshes, 
now almost completely immune from inundation, from the outer 
marshes. These reclaimed saltings soon acquire a rich and 
nutritious flora of ‘ sweet’ grasses and herbs, and make excellent 
pastures (see p. 126). They gradually reach a stable composition. 

Typical mudflats and saltings occur very rarely on the Baltic 
coast, where there are no tides. Here and there on muddy sand- 
banks there are areas colonized by Salicornia, but more extensive 
are the brackish reed swamps of the great coastal lagoons of 
Mecklenburg and Pomerania (see p. 148). ‘These are dominated 
by common reed or by species of maritime sedge, and wild celery 
is a charac eristic associate. 

Inland saltings occur in several parts of Germany, and many of 
the coastal salt marsh species are found in them, but almost always 
mixed with freshwater species. 


Coastal Sand Dunes (Plates 72, 82, 101) 


The building up of land from the sea takes place not only by 
silt deposition on salt marshes, but also by the formation of sand 
dunes. The sources of the dune formation are the extensive sand 
flats which lie close to the shore especially of the Frisian Islands and 
parts of the eastern Baltic coast (see pp. 135, 150-1). When these 
are uncovered under suitable conditions, their surface sand becomes 
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dry enough to be blown away by the wind. Any small objects 
projecting above the general level of the foreshore will accumulate 
sand on their leeward side such as—certain species of plants, 
sea kale (Cakile maritima), sea holly (Eryngium maritimum), sea 
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Fig. 82. The distribution of silt and peat at the mouths of the Jade and Weser 


Based on Godwin, H., ‘ The origin of Roddons’, in Geographical Fournal, vol. XCI, 
p. 246 (London, 1938). 


sandwort (Arenaria peploides) and sea couchgrass (Agropyrum 
junceum). ‘he last two are important because they are perennials 
which are able to grow up through the sand and so to continue 
to act as sand traps. But they are small plants and have no great 
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capacity for holding the sand deposited round them and it may 
easily be blown or washed away again, and the plants with it. But 
under suitable conditions, in the absence of violent storms, embryo 
or ‘primary dunes’ formed round these plants may become 
numerous and large enough to merge and thus provide an area 
sufficiently high for colonization by bigger species, less tolerant of 
flooding by sea water. By far the most important of these new- 
comers are two grasses: the marram grass (Ammophila maritima), 
and the sea lyme grass (Elymus europeus). ‘These are not only tall 
robust grasses with far-creeping stems and abundant deep-running 
roots, but they have an extraordinary capacity for growing out 
again after partial or even complete burial under blown sand. 
The marram is the more abundant and widespread of the two, and 
its big tufts of leaves bring about a rapid accretion of sand to form 
large “secondary dunes’. During this period of growth there are 
considerable areas of bare, newly blown sand which explain the 
alternative names of ‘ white dunes’ (weisse Diinen). A few other 
species accompany the grasses, notably the sand fescue (Festuca 
arenaria) and other grasses, the sand sedge (Carex arenaria), the 
sea pea and the sea holly. Meanwhile a new secondary dune may 
be arising on the seaward side, and this catches the majority of 
the windborne sand, so that further growth of the first-formed 
dune is checked. Then colonization of the more stable surface 
proceeds apace. Sand fescue and sand sedge take possession from 
marram, which loses its vigour when the sand is no longer mobile. 
Herbaceous plants increase in number and variety, and small erect 
mosses help to bind the sand surface. ‘This transitional phase 
leads to the tertiary or ‘ grey dune’ stage (graue Diinen), when the 
sand is covered with continuous plant communities. These are 
usually dominated either by sand sedge or by the silver hair-grass 
(Corynephorus canescens), but there are now many associated species. 
Mosses are abundant, and there are many: lichens which add to the 
greyness of the plant carpet. 

In parts of East Prussia it is possible to trace the natural dune 
succession further. ‘The grey dunes become colonized by shrubs, 
including sea buckthorn (Hippophaé rhamnoides), juniper, various 
willows, roses and brambles ; and then by birches and Scots pine, 
ultimately to form a dune pine wood with an undergrowth of 
juniper and with abundant mosses and lichens. When a dune has 
reached this stage it is usually separated from the sea by a series of 
dune ridges with damp ‘slacks’ between them, the successive 
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ridges showing the earlier stages in development. More usually, 
the whole succession has been accelerated by the planting of first 
marram grass and then of pines, often mountain pines (Pinus 
montana) rather than Scots pine (see p. 150). 


Inland Sand Dunes 


There are in Germany some extensive areas of inland sand dunes, 
notably in north-west Germany and in the upper Rhineland 
(Plate 113). These have many plants in common with coastal 
dunes, but also a few small plants which are characteristic of hotter 
climates and are absent from the coast. Pines have often been 
planted after stabilizing the dunes with marram grass. 


VEGETATIONAL REGIONS OF GERMANY 


Fig. 83 shows the main vegetational regions into which Germany 
may conveniently be divided. ‘There is, of course, great variety 
of vegetation in all these regions, but each has certain special 
characteristics of climate, topography and soil which are reflected 
on the one hand in the natural vegetational types and their detailed 
floristic composition, and on the other in the prevailing modes of 
land utilization. 


1. Coastal Region 


This has a maritime climate with higher rainfall and humidity 
than farther inland. The soils are derived from glacial drifts, 
those of the north-western subdivision being older and much more 
leached than the rest. Most of the better soils are under arable 
cultivation (Fig. 81). The climax vegetational type is beech forest 
on all suitable soils as far as its eastern limit in East Prussia, where 
it is replaced by mixed forest of small-leaved lime, hornbeam, oak 
and spruce. In the north-west oak-birch or pine forest may be 
the natural climax locally on soils too poor and dry for beech. 
These bear today either heaths or pine plantations. Bogs are 
abundant, especially on the moraine ridges and by the estuaries of 
the larger rivers. ‘There are extensive reclaimed saltings along the 
North Sea coast. 


2. North German Pine Region 


This has the most continental climate of any part of Germany. 
The soils are for the most part very sandy, derived from older 
glacial drifts. The climax vegetation over most of the area is 
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forest of Scots pine, and there are extensive pine plantations. On 
the black soils derived from the loess in Saxony and Silesia, there 
are dry oak-hornbeam woods with many southern and eastern 
species in the undergrowth. There are no typical bogs, but heaths 
occur on poor sandy soils, especially in Nieder Lausitz. 


3 The Central and South German Beech Region 
Most of this region lies above 600 ft. and much of it higher 
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Fig. 83. Major vegetation regions 





than 1,000 ft. above sea level. ‘The climate, topography, geology 
and soils are very diversified, but, nevertheless, the region can be 
treated asa unit. The natural vegetation is almost everywhere 
beech forest, and 40° of the total area is still forest today. ‘There 
are many oak woods, including the world-famous oaks cf the 
Spessart (Plate 108), and there is also much oak-hornbeam forest on 
acid soils. ‘The sands of the Rhine Valley floor above Mainz carry 
dune floras (Plate 113) and pine woods, with many southern species. 
There are some bogs and heaths at higher leveis. 
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4. The Montane Beech-Silver Fir-Spruce Region 


The lower edge of this belt rises from about 2,000 ft. above sea- 
level in the Harz Mountains to about 3,000 ft. in the south. The 
three dominant trees are variousiy associated or may be found 
locally in pure stands. The Swabian-Bavarian Foreland is 
included here because of its mixed forests. It has extensive areas 
of fen and bog, now. argely drained, and of ‘ heaths’ with large 
numbers of southern and eastern species. ‘There is much scattered 
grassland. 


5. The Sub-Alpine Spruce Region 


A zone of pure spruce forest lies above the. last region, and 
usually stretches up to the tree limit ; this occurs at about 3,500 ft. 
in the Harz and at 5,700 ft. in the Bavarian Alps. Larch and 
Arolla pine occur above it in a few localities in the Bavarian Alps. 
The spruce forest survives (Plate 5) except on gentle slopes in 
the immediate vicinity of villages, where it has been replaced by 
grassland. ‘Towards the tree limit the spruce suffers damage from 
wind, snow and late frost. 


6. The Alpine Region 


Immediately above the tree limit lie zones of scrub, dominated 
first by mountain pines and then by dwarf rhododendrons. ‘The 
plants of the true alpine region above these include the characteristic ' 
cushion and rosette herbs such as saxifrages, and prostrate trailing 
shrubs such as mountain avens (Dryas octopetala). On gentle 
slopes there are turfs of fine-leaved grasses and sedges ; and where 
the slope is flushed with running water the herbs of the alpine 
meadows are found. 


BIBLIOGRAPHICAL NOTE 


There is considerable literature in German describing in very great detail 
the features of the vegetation. "Three profusely illustrated works deserve special 
mention :— 

(1) Hueck, K., Pflanzengeographie Deutschlands (Berlin, 1936). 

(2) Schimper, A. F. W., and von Faber, F. C., Pflanzengeographie (Jena, Sa 

(3)° Walter, -H., Pflanzenzeovraphe Deutsehlands (Jena, 1927). 

The standard work on the woodlands of Germany is Schoenichen, W., Deutsche 
Waldbaiime und Waldtypen (Jena, 1933). 
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APPENDIX I—MAPS OF GERMANY 


HISTORICAL INTRODUCTION 


German mathematicians and cartographers have played a leading part 
in the development of the science of map making. The first map to show | 
North and South America separated from Asia and to name America was 
produced in 1507 by an Alsatian, Martin Waldseemiller. The earliest 
extant terrestrial globe was made in 1492 by Martin Behaim of Nuremberg 
and another was produced between 1515 and 1520 by Johannes Schoner of the 
same city. Petrus Apianus (1495-1554) of Ingolstadt in Bavaria invented 
the stereographic projection. In 1565, Philip Apianus produced a map 
of Bavaria on a scale of 1: 144,000 (the Bayerische Landtafel), which is 
claimed to be the oldest extant map drawn by triangulation methods. 

A map of the Mark of Brandenburg was made in 1636 at the command 
of Gustavus Adolphus of Sweden. A number of forest surveys in East 
Prussia were made for the Great Elector in the middle of the seventeenth 
century. A large scale map of Potsdam (i : 12,500) was presented to him 
in 1672 by his state surveyor Suchodoletz. Suchodoletz was also appointed 
surveyor by Frederick IIT ; he produced a number of large scale maps and 
also the first general map of East and West Prussia on a scale of 1 : 400,000. 
The monopoly of the publication of maps in Brandenburg-Prussia was given 
to the Academy of Sciences. 

From the eighteenth century onwards, the German states became 
prolific producers of maps and atlases. However, the large number of 
small states gave rise to many separate cartographical establishments, each 
of which produced unrelated series of topographical maps of varying scale 
and value. The authority responsible in Brandenburg-Prussia for the 
production and compilation of maps was the Plankammer, instituted in 
1715 by Frederick William I. 

In addition to the surveys initiated by the more enlightened rulers of the 
various principalities, there were a number of private map publishing 
houses. ‘The most famous in the eighteenth century were those of J. B. 
Homann of Nuremberg and the Sdautter house of Augsburg. Frederick 
the Great realized soon after his accession in 1740 that a uniform map was 
vital for military purposes, but for immediate needs he had a series of maps 
made by his army officers (Ingenieur-Geographen). 'This series included 
422 sheets of Brandenburg (1 : 50,000, 1740-53), and 195 sheets of Silesia 
(1 : 33,000, 1746-53). The great achievement of his reign was the 
Kabinettskarte, which covered Brandenburg, Mecklenburg, Prussia and the 
neighbouring principalities on a scale of I : 50,000 in 270 sheets. It was 
compiled by Count von Schmettau in 1767-80, and remained secretly in 
manuscript form in the Prussian archives. It was made by topographical 
survey in the field, and although without any sound triangulation network 
is considered to be at least equal to the contemporary Cassini series. 
Another series drawn for military purposes was the 25 sheet manuscript 
edition of the Carte Topographique et Militaire des Confins de la Silésie, de 
la Saxe, et de la Moravie in 1780 on a scale of 1: 100,000. ‘The mis- 
cellaneous surveys of the other German principalities are too numerous to 
- list; they were collected in 1789 by J. G. A. Jaeger in the Grand Atlas 
d’ Allemagne. 

After the Napoleonic Wars, all state departments in Prussia were re- 
organized, and survey work came under the control of the General Staff. 
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Between 1816 and 1830, Prussian territory was again surveyed on a scale of 
1:25,000. During the period 1830-80, there were considerable advances © 
in the surveying, drawing and reproduction of maps. Modern methods of 
accurate triangulation were inaugurated by the degree measurements of 
the mathematicians Bessel, Baeyer and Gauss; the first base line was 
measured at Kénigsberg in 1834. Hachuring first appeared about 1820, while 
contours were used in 1859 on a 1:25,000 map of Hesse. Increasing 
use was made of lithography instead of the engraved copper plate. During 
this period, many series were produced by the various political units, too 
numerous to list. Further, numerous private firms published many maps- 
and atlases; outstanding is the firm of Justus Perthes in Gotha, founded 
in 1785, which was still flourishing in 1939. 

After the creation of the German Empire, there was an urgent need for 
a uniform map for military purposes to supersede the wide variety of 
provincial maps. In 1870 was founded the Zentraldirektorium_ der 
Vermessungen im Preussischen Staate under the Chief of the General Staff, 
and five years later the two chief sections, the Topographische Abteilung and 
the Biiro der Landestriangulation, were combined into the Preussische 
Landesaufnahme, known after the war of 1914-18 as the Reichsamt fiir 
Landesaufnahme. 

During the last decades of the nineteenth century, the present official 
topographical series of the Reich were inaugurated ; not all are complete, 
although many sheets ‘have been issued in different styles and editions. 
In general, each of the separate state surveys contributed the sheets 
covering its own territory, and while a certain uniformity was achieved there 
were considerable differences. In 1934 was announced the Neuordnung des 
Vermessungswesens, which in effect centralized and systematized the output 
of all official maps within the Reich (see p. 224). This decree also com- 
pelled all the numerous private cartographical firms and organizations to 
submit their work before publication to the appropriate ministry for 
approval. Thus the Reichsminister of the Interior scrutinizes all topo- 
graphical maps, and the Reichsminister for Propaganda all linguistic, 
population, historical and political maps. 


DESCRIPTION OF Maps 


The maps of Germany may be described under the following heads :— 


German Government topographical maps. 

Maps issued by the Geographical Section of the British General 
Staff. 

German Admiralty charts. 

. British Admiralty charts. 

Geological maps. 

Miscellaneous maps. 

G. Atlases. 


ob 


maOO 


In each group, the maps are listed as far as possible in order of scale, 
those on a large scale coming first. The following particulars are given 
where possible for each series :-— 


(1) Scale and title. 

(2) Authority responsible for its production. 

(3) Date of production, with subsequent revisions. 

(4) Number of sheets in the series. 

(s) Size of sheets, measured to the margin of the area mapped. 
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(6) Projection. ‘This is, however, only stated where the customary 
projections on which the German series are drawn (see p. 227) 
are not used. 

(7) Meridian of origin: grid and/or graticule. 

(8) Miscellaneous marginal information. 

(9) Whether coloured or in black. 

(10) Method of representation of relief. 

(11) Details of representation of roads, of railways, and of other features. 

Where a map has been issued in several editions, full details are given 
for the first edition only, and amendments are noted in the case of the 
others. 

A short note is sometimes added on the value of the map, its legibility 
and its accuracy. 


A. GERMAN GOVERNMENT TOPOGRAPHICAL MAps 
The organization of the German official survey services 


After the formation of the second Reich in 1870, the larger German 
states maintained their own survey services, although there was a certain 
degree of interdependence. ‘This policy has to a certain extent persisted 
to the present time. In 1939, the following departments were concerned 
with the production of maps :— 

(1) The Reichsamt fiir Landesaufnahme in Berlin is responsible (a) for 
the triangulation and precise levelling of all north Germany, (b) for the 
production of the large scale topographical maps of northern Germany, 
and for the smaller scale maps of the whole Reich, and (c) for the super- 
vision and co-ordination of the work of the survey departments of the 
other German states. It was created in 1875 as the Preussische Lande- 
saufnahme under the direct control of the Prussian General Staff (see 
p. 222). After the Treaty of Versailles, the Preussische Landesaufnahme 
was changed into a civil department, given its present name, and placed 
under the control of the Reichsminister of the Interior. It is organized 
in four divisions (Abteilungen): the Trigonometrische, Topographische, 
Photogrammetrische and Kartographische Abtetlungen. 

(2) The triangulation of Saxony is carried out by the Sdchsische Landes- 
vermessungsamt, while the topographical work is the responsibility of the 
Zweigstelle Landesaufnahme Sachsen at Dresden. 

(3) The Bayerisches Landesvermessungsamt in Munich is responsible 
for the triangulation and precise levelling of Bavaria, and for the production 
of topographical maps of scales of I : 100,000 and larger. 

(4) The Topographisches Biiro of the Wiirttembergisches Innenministerium 
at Stuttgart (known until 1937 as the Wiirttembergisches Statistisches Lande- 
samt) produces large scale topographical maps. The Wéuirttembergisches 
Katasterbiiro carries out the triangulation of Wurttemberg. 

(5) The triangulation and precise levelling of Baden is carried out by 
the Badische Wasser-und Strassenbaudirektion, while the Badisches Finanz- 
und Wirtschafts-ministerium (Abteilung fiir Topographie) in Karlsruhe 
produces topographical maps. 

(6) The triangulation and topographical surveys of Hesse are carried 
out by the Hessisches Landesvermessungsamt in Darmstadt. 

It follows, therefore, that there is no central administrative authority 
for the topographical survey of the Reich as a whole. In practice, however, 
the Reichsamt fiir Landesaufnahme has direct control over three-quarters 
of the country, and indirect control over the rest ; the amount of central- 
ization has increased considerably, especially since 1933. 
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First efforts to obtain a certain degree of centralization and uniformity 
in all the survey services of the Reich were made in 1921, when an advisory 
committee, known as the Berrat fiir das Vermessungwesen, was appointed. 
Although it had no power to make decrees or laws, its suggestions and 
opinions were passed on to the Minister of the Interior and were usually 
acted upon. It had periodic full meetings, and also worked through a 
number of committees, both standing and ad hoc. 

In 1934, a decree signed by Hitler and Frick announced the Newordnung 
des Vermessungswesens (the ‘new order’ of the survey services). This 
contained a lengthy list of regulations, which in effect produced a rigidly 
centralized control of the survey system of the Reich. It abolished the 
Beirat fiir das Vermessungswesen. The survey services of the various states 
continued to function, but had to submit their programmes and results to 
the Reichsamt fiir Landesaufnahme, and had to subordinate their policy to 
that of the Reich as a whole. 

In 1936, a committee was appointed, known as the Vermessungskommissar, 
to further the unity of the survey service. The personnel of and financial 
grants to the Reichsamt fiir Landesaufnahme were greatly increased. It 
was stated in 1937 that the detailed large scale mapping of the Reich and 
its constant revision was a prime necessity both for the military security 
of the country and for making the most effective use of the ‘ Lebensraum a 

In 1939, a research committee, known as the Forschungsbeirat fiir 
Vermessungstechnik und Kartographie, was appointed to be the chief 
advisory organ to the Reichsamt fiir Landesaufnahme. It consisted of a 
president, a number of members, and some expert consultants. Its work 
was allocated into three sections, for geodetic work, for survey technique, 
and for cartography. 

Thus while the various state survey authorities exist in name, they are 
little more than local departments of the Reichsamt fiir Landesaufnahme, 
which in turn is rigidly under the Minister of the Interior. 

Since 1921, the Reichsamt fiir Landesaufnahme has been a civil organiza- 
tion. There also exists the Abteilung fiir Kriegskarten-und Vermessung- 
swesen, a military department under the Oberkommando des Heeres, which 
is responsible for the production of military maps both of Germany and of 
foreign countries. It maintains close relations with the Reichsamt fiir 
Landesaufnahme, which in fact produces many maps under its instructions. 

Mention must be made of a number of societies concerned with German 
cartography; they maintain close connection with the Reichsamt fiir 
Landesaufnahme and are frequently used in an advisory capacity. The 
most important are the Deutsche Kartographische Gesellschaft, the Deutsche 
Verein fiir Vermessungswesen which is chiefly concerned with technical 
features, the Deutsche Gesellschaft fiir Photogrammeirie, and the Geodadtisches 
Institut at Potsdam which is virtually a State department. 


Geodetic and Triangulation Surveys 


The work of producing a highly accurate network on which the topo- 
graphical surveys can be fixed is carried out by several authorities. The 
Trigonometrische Abteilung of the Rezchsamt fiir Landesaufnahme is respon- 
sible for the geodetic triangulation and precise levelling of the whole of 
northern Germany, including Thuringia, and it also carries out the primary 
triangulation of Hesse. It is responsible for the supervision and co- 
ordination of the work of the geodetic departments of the states, as follows : 


(i) The Sdchsisches Landesvermessungsamt in Dresden (Saxony). 
(ii) The Bayerisches Landesvermessungsamt in Munich (Bavaria). 
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(111) The Wiirttembergisches Katasterbiiro in Stuttgart (Wirttemberg). 

(iv) The Badische Wasser- und Strassenbaudirektion in Karlsruhe 
(Baden). 

(v) The Hessisches Landesvermessungsamt in Darmstadt (Hesse, 2nd, 
3rd and 4th orders of triangulation only). 

(vi) The Mecklenburgisches Landesvermessungsamt in Schwerin (Meck- 
lenburg). 

The earliest triangulation survey in Germany was executed in 1624-35 
in the neighbourhood of Stuttgart by Wilhelm Schickhart. Between 
1764-92 the Ddnische Akademie der Wissenschaft produced a network in 
Schleswig-Holstein, which extended as far as Hamburg. Local networks 
in Saxony (1780-84) and near Bremen (1790-98) were followed by others 
along the Rhine valley during the Napoleonic period. A number of 
trigonometrical surveys were made between 1793 and 1832 in Prussia, 
helped in 1816 by the formation of the Trigonometrische Biiro. 

The main work of the Prussian primary triangulation began with the 
classic work of the mathematician and astronomer Friedrich Wilhelm 
Bessel (1784-1846). The immediate purpose of his work was to measure 
the length of a degree of latitude in East Prussia and thus to determine the 
dimensions of the earth’s ellipsoid. He measured a base of 1,822 m., near 
K6nigsberg, and from it extended a network which linked up with the 
Russian triangulation near Memel. The physicist and astronomer Gauss 
(1777-1855) of Géttingen also calculated a network in Hanover, and did 
much to advance the science of the subject. Networks were gradually 
produced bythe various state authorities. The most important were in 
the Breslau district (1855-9), in Thuringia (1851-5), in the Berlin district 
(1855-6), and in Mecklenburg (1853-60). Between 1847 and 1861, the 
Prussian and Belgian networks were inter-connected by a _ primary 
triangulation ; discrepancies, however, were common. Further, each 
German province had its own central point for fixing the network on the 
earth’s ellipsoid; thus Prussia used the Ravenberg near Berlin while 
Bavaria chose the Frauenkirche in Munich. 

In 1870, the Biiro der Landestriangulation was founded under the presi- 
dency of the Chief of the Prussian General Staff ; five years later it became 
the Trigonometrische Abteilung of the Preusssische Landesaufnahme. A new 
systematic triangulation was begun of northern Germany, on the principle 
of ten fixed points to each German metrical square mile (7,500 square 
metres). In 1896, sanction was given for a new triangulation in East and 
West Prussia; the former was completed in 1903-08, the latter 1899-1903. 
In 1904, a plan was put forward for a complete re-triangulation of the 
Reich with a much higher degree of accuracy and with more uniformity 
than the old ones. A ‘ Verbindungskette’ (junction network) was made 
between Berlin and Schubin in 1908-13. 

The war of 1914-18 and the following financial stringency restricted 
work considerably. However, steps were taken in 1921 to obtain a unified 
policy throughout the Reich. One of the principal standing committees 
assisting the Beirat fiir das Vermessungswesen dealt with questions relating 
to the geodetic survey and the trigonometrical networks, while the 
Geodatisches Institut at Potsdam collaborated closely. Further, the presi- 
dent of the Reichsamt fiir Landesaufnahme and the head of the Trigono- 
metrische Abteilung insisted on close collaboration by the trigonometrical 
departments of the provincial survey authorities. The centralization of the 
geodetic surveys of the Reich was made absolute in 1934. All trigono- 
metrical and geodetic work had to form part of a unified scheme, the 
Geoddtische Grundlage der Reichsvermessung. ‘The provincial survey 
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departments worked under detailed instructions from the head of the 
Trigonometrische Abteilung of the Reichsamt fiir Landesaufnahme, and 
became little more than its local departments. On the technical side, high 
standards of refinement of observation were laid down. ‘The Helmerturm 
of the Geoddatisches Institut at Potsdam was chosen to be the central point 
of the triangulation system of the whole Reich, in place of one for each 
independent network. 

In 1923-8, the Mark-Silesian primary network was calculated. In 1932, 
detailed schemes were planned, to produce a number of ‘ Anschlussnetze ’ 
(connection networks) to re-calculate those networks which were regarded 
as being of an insufficient degree of accuracy, and to re-calculate the whole 
of the triangulation of the Reich. New bases were measured in the island 
of Rigen (4:8 km.) and at Stolp (10 km.), while a comparison base of 
960 m. at Potsdam was measured six times between 1932 and 1938 by the 
Geodatisches Institut. "The methods of computation departed for the first 
time from those devised by Bessel nearly a hundred years previously. 
Another comparison base of 1,248 m. was measured near Munich in 1935. 
Networks of the highest refinement of accuracy were calculated in East 
Pomerania, Silesia, Bavaria, Mecklenburg, Baden and Wiirttemberg ; the 
last four of these were still in progress in 1939. .Of special importance 
are the ‘ Anschlussnetze’; thus in 1937 was begun the ‘ Sachsisches 
Anschlussnetz ’, to link existing nets in Silesia, Saxony and Hanover, and 
the ‘ Mecklenburgisch-Markisches Netz’ to link up six distinct networks. 
Triangulation of the 2nd, 3rd, and 4th orders followed the primary 
triangulations. 

Germany, as a member of the Baltische Geodatische Kommission, carried 
out between 1930 and 1932 in conjunction with the Geodetisk Institut of 
Copenhagen the ‘ Deutsch-Danisches Anschlussnetz >, a single triangula- 
tion linking the German Baltic coast and the Danish islands. 

By 1938, it was stated that a total of some 55,000 trigonometrical points 
of the 1st, 2nd and 3rd orders which satisfied the new high standards of 
accuracy had been newly observed or re-calculated. 


Precise Levelling 


The first accurate levelling of Germany was begun in 1868, and com- 
pleted for the whole of the Reich by 1894. ‘The geodetic department of 
each state survey was responsible for the levelling within its own territory. 
The beginning point for spot-heights was fixed in 1879 and known as 
‘Normal-Null’ (N.N.). This was an ideal point derived from a * Normal 
Héhenpunkt’ (N.H.), calculated at the old Berlin Observatory ; N.N. 
was fixed at 37 m. below N.H., and formed a theoretical sea-level known 
as the ‘ Preussischer-Landeshorizont’. Not only the Prussian but the other 
state surveys calculated their spot-heights from N.N. 

With the demolition of the Berlin Observatory in 1912, a new ‘ Normal- 
Héhenpunkt von 1912’ was fixed at a point on the Herzfelde-Miincheberg 
highway, about 38 km. from the centre of Berlin, and from it was derived 
a new N.N. which differed slightly from that of 1879. Plans were made in 
1913 for re-calculation of the 13,500 fixed points of the levelled network, 
and for the ultimate re-levelling of the whole Reich according to the 
highest standards of accuracy. : 

The new precise levelling began in 1921, but at first made slow progress, 
as it was hampered by limited financial means and personnel. ‘The country 
was divided into related sections or ‘ Netzteile’, details of which are given 
in summary form in Die Nivellements von héher Genawgkeit (Berlin, Part I, 
1923, and Part II, 1927). 
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The detailed observations and calculations are published in a series of 
volumes, Ergebnisse der Feineinwdgungen. 'The earliest editions of these 
were published in 1896, with subsequent revisions up to 1924. In the 
older volumes, heights are given ‘Im alten System’, that is, calculated 
from the N.N. of 1879. In the newer ones two figures are given, ‘ Im alten 
System’ and ‘Im neuen System’, the latter based on the N.N. of 1912. 
Since 1924, the Reichsamt fiir Landesaufnahme has gradually published the 
results of the new precise levellings in a series of thirteen volumes, each of 
several parts, which will in due course supersede the old series. By 1938, 
a total length of 16,000 km. of line had been levelled, and the heights 
of 15,000 points of the first order established. Of special interest was the 
‘ Danischer-Anschluss ’ (‘ levelling union ’) in 1936 between Denmark and 
Germany along a line of 520 km., carried out jointly by the Reichsamt fiir 
Landesaufnahme, the Geoddatisches Institut at Potsdam, and the Geodetisk 
Institut at Copenhagen. Since 1936, the precise levels have been linked at 
various points with those of the Netherlands, Poland and Lithuania. 


Map Projections 


Since 1873, for all official Prussian maps the form of the earth has been 
taken to be the ellipsoid calculated by Bessel in 1841. ‘The only exceptions 
in Prussia were the now obsolete Reymann (1 : 200,000) series, which was 
based on an earlier measurement of 1821, and the Weltkarte (1 : 1,000,000), 
which followed by international agreement Clarke’s ellipsoid of 1880. 
‘The other German states use the Bessel ellipsoid, with the former exceptions 
of Bavaria, which used the dimensions determined by Laplace, and of 
Wirttemberg, which followed the ellipsoid of Bohnenberger of 1826. 
These two have recently come into line with the rest of Germany. 

The following are the main projections in use in the official German 
series :— 

(a) 1:5,000—the Gauss-Kriigerscher Meridian-streifenprojektion.— This 
projection is a modified form of the Gauss conformal projection, 
known more generally in England as the Transverse Mercator, 
upon which was imposed a grid by the mathematician Kriger. 

(b) 1:25,000, 1:50,000, I:100,000 and 1:800,0o00—the polyhedric 
projection. 

(c) I :200,000—Kaupert’s projection. 

(d) 1 :300,000—the eastern sheets of this series are on Kaupert’s 
projection, the western on the polyhedric projection. 

(e) 1 :1,000,0o00o—the modified polyconic projection. 


The German Grid 


In the war of 1914-18, a reference grid was introduced on to German 
military maps, primarily for the use of artillery. It was decided after 
the war to superimpose on all official series of maps a grid which should 
provide a continuous system of reference for the whole of the Reich. ‘The 
grid lines belong to the Gauss-Kriigerscher Meridian-streifenprojektion of the 
German official series. Only the 1:5,000 Grundkarte is drawn on this 
projection. It therefore has grid lines parallel to the sides of the map, and 
each sheet fits exactly to the next (see p. 230). The grid of this projection 
is superimposed on the other projections of the various official series up 
to I : 300,000 ; the discrepancies are so small as to be for practical purposes 
neglivible. ‘Thus there is a standard grid for the Reich referring to all 
official series of maps. The calculation of the rectangular co-ordinates of 
the inter-sections of the grid-lines is one of the routine labours of the 
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Trigonometrische Abteilung ; thus during the year ending March 1931 the 
co-ordinates of 10,196 such points were calculated. 

New editions of the official series have gradually been issued with grid- 
lines. The following table shows the state of this project in March 1939 : 








Grid-lines Grid-lines Co-ordinates 
Series drawn across | pecked across in margin Total 
I: 25,000 2,944 A a; 2,944 
I : 100,000 29 500 — 529 
I : 200,000 82 — — 82 
I : 300,000 67 — 4 yi 





Source: Mitteilungen des Reichsamts fiir Landesaufnahme, 15 Jahrgang, p. 192 
(Berlin, 1939). 


Approximately two-thirds of the sheets in these series have now appeared 
with co-ordinates. Tables of the Gauss-Kriiger co-ordinates for the sheet 
corners of every official sheet are published by the Reichsamt fiir Landesauf- 
nahme as Blatteckenwerte fiir die amtlichen Kartenwerke des Retchsamts fiir 
Landesaufnahme in Meridianstreifen-Prajektion (Gauss-Kriiger, Langen- 
zahlung nach Greenwich). 


Summary of Main Series 


Most of the topographical series in use at the present time were begun 
soon after the creation of the German) Empire in 1870. The first 
completely new series was the 1: 25,000 Messtischblatier (plane-table 
sheets). The first maps appeared in 1874, and by 1939 nearly all of the 
6,000 sheets had appeared, some in several editions. Rigid uniformity in 
style, colouring and sheet numbering was introduced into the series by a 
decree of 1937. 

In 1878, representatives of Prussia, Bavaria, Saxony and Wirttemberg 
signed a resolution to produce a Reichskarte on a scale of 1 : 100,000. The 
first edition was not newly surveyed, but was compiled from the best 
existing maps. Each state was to be responsible for the sheets covering 
its own territory, using uniform conventional symbols ; boundary sheets 
were to be the responsibility of the state to which the greatest area on the 
sheet belonged. The final numbers of sheets was 674, and several editions, 
both in black and in colours, have appeared. After the war of 1914-18, 
a new edition of the 1: 100,000 series was commenced in the form of 
larger Einheitsblatter, both in black and in colours ; each sheet was com- 
posed of two or four of the smaller original sheets. 

_In 1899, a new I : 200,000 series was begun, the Topographische 
Ubersichtskarte des Deutschen Reiches, published in 176 sheets in two 
coloured editions. Its publication was however suspended in 1927. A 
further series was the 1,300,000 Ubersichtskarte von Mittel-Europa, which 
was begun in 1894, both in black and in colours, while after the war of 
1914-18 appeared the attractive D.M. (Deutsch-Motorfahrer) Karte series 
on the same scale. Just prior to 1914, a plan was agreed by the survey 
departments of the various states to produce a new coloured map on the 
scale of 1: 50,000. However, little progress was made before the outbreak 
of the war of 1914-18. The scheme was recommenced in 1922, but little 
progress has been made because of concentration of effort upon other 
series. During the war of 1914-18, a coloured 1 : 800,000 series in eighty 
sheets was commenced entitled the Ubersichtskarte von Europa. 'The first 
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edition was completed in 1920, and second editions have appeared of some 
sheets. The Reichsamt fiir Landesaufnahme has completed the eight sheets 
allocated to it in the International 1 : 1 million series, known in Germany 
as the Internationale Weltkarte. 

During the period of 1920-32, financial stringency prevented the 
publication of many sheets of most of the contemporary series. After 1932, 
the greatly enlarged Reichsamt fiir Landesaufnahme went on ahead with all 
its main series. Further editions of most series after 1932 were published 
with the Gauss-Kriiger grid (see p. 227). The following table summarizes 
the output of maps in recent years :-— 












































| 
14-6 to 3.3.37 KiAl37 tosis 36 £54.39 tO’ 37.3.39 
Series A| B C D |A| B Cc D A| B c D 
Ee 7 25,000 )— | 34) O29 1 655 1|— | +50.) 903 I) 953; 1--| 40.) Gor) 740 
(black) 

He 25,000 1.7 6 33 46 || 9 | 10 86 Fon 3 1216 aa 42 

(coloured) 
I: 100,000 ||— | 8] 110 | 118 ||—] 8 | 141 149 ||—| 8 | 110] 118 
I : 200,000 || — | — | — | — |[I—|—] — — |j—|— 16 16 
I : 300,000 || —| — 15 15 |i—|— | 17 17 |—| — 17 17 
Reece y|ic2ale sh) 25 eee ieee) —r fJ— | — | — — 
Total 836 15224 933 














Source: Mitteilungen des Reichsamts fiir Landesaufnahme 13, 14, 15 Fahrgang 
(Berlin). 

A, new sheets ; B, new editions ; C, re-issue with minor corrections ; 
D, total number of sheets issued. 


The 1 : 5,000 Deutsche Grundkarte does not appear in this list, as although 
its sheets are printed they are not for public sale, and are restricted to 
official use. Prior to 1919 there were only the 1 : 5,000 cadastral maps, 
known as Katasterplankarte, which were produced by the Reichsfinanz- 
ministerium in Berlin. A few sheets were produced on the 1 : 5,000 scale for 
specific purposes during 1919 to 1926. In 1936, the first sheets of an official 
I : 5,000 series were issued, based on the Katasterplankarte, with revisions, 
and with contours added in brown. ‘The total number of sheets will be 
about 144,000. Since 1934, the steady progress of this immense project 
has been one of the prime features of the survey system’s ‘ Neuordnung’ ; 
the series are to be used for the systematic planning of all Germany’s 
activities. A number of sheets have been produced by aerial and photo- 
grammetric survey methods. ‘I'wo copies of each sheet are deposited in 
the Reich’s archives. 

Mention must be made of the Héhenflurkarten (contoured parish maps), 
on the scale of 1 : 2,500, produced only by the Wiirttembergisches Statis- 
tisches Landesamt of its own territory. Of the 15,572 manuscript sheets, 
6,330 had been printed by 1936 in two colours for official use, while nearly 
50,000 hand copies had been made. ‘Their use is limited to state depart- 
ments. No further details are available of this series, and they are not 
therefore listed below. 

The Reichsamt fiir Landesaufnahme and the other state surveys produce 
a large number of convenient editions compiled for special purposes from 
the regular official series; these have a wide sale. They include 
Umgebungskarten, each of which shows a city and its environs, Kreiskarten 


230 APPENDIX I—MAPS OF GERMANY 


of each Kreis (political units), and Wanderkarten, Wintersportskarten, and 
Bergkarten for walkers and climbers. Various sheets of the 1 : 25,000 
series are enlarged to 1 : 10,000, 1 : 5,000 and occasionally to 1 : 2,500 to 
serve as town plans. A list of all maps published by the Rezchsamt fiir 
Landesaufnahme giving sheet names and numbers, styles of alternative 
editions and information about each series, is contained in Das Reichsamt 
fiir Landesaufnahme und seine Kartenwerk (Berlin, 1931). This is 
especially useful for the detailed lists of the miscellaneous Sonderkarten, 
Umgebungskarten, Kreiskarten and Wanderkarten. Details of publications 
subsequent to 1931 are contained in two annual catalogues. The 
Reichsamt fiir Landesaufnahme publishes its own Preisverzeichnis : Karten 
und Schriften, while the official agent for the sale of German maps, R. 
Eisenschmidt of Berlin, produces a detailed catalogue entitled Amtliche 
Kartenwerke von Deutschland. 


List of Sertes 


In the following list, the abbreviation R. fiir L. is used throughout to 
denote the Reichsamt fiir Landesaufnahme. 


(1) 1: 5,000 Deutsche Grundkarte 


Produced by the R. fiir L. (1926-_). The total number of sheets will 
be about 144,000, but the number produced is not known, as the sheets 
are not available for public use. Each sheet 40X40 cm. Margin divided 
into 5 minute intervals (sexagesimal from Greenwich). Gauss-Kriger 
conformal projection (see p. 227). The sheets have a 4 cm. grid 
(representing 200 m.) drawn in black on the Gauss-Kriiger projection ; 
the co-ordinates of the grid are in the margin. Printed in brown and black. 

Relief shown by contours in brown at varying intervals, usually 5 m., 
I m., or 0'5 m., with brown spot-heights. Some Wiirttemberg sheets also 
have brown hachuring. All detail of roads, railways, waterways, land 
utilization, etc., is shown by a wide variety of black symbols. Each 
building is shown by black diagonal shading. 


(2) 1: 25,000 Topographische Karte (Messtischblatter) 


The name ‘ Messtischbldtter’ (plane-table sheets) was derived in the 
first place from the original method by which they were surveyed. The 
Reich is covered by over 6,000 sheets, of which about three-quarters were 
produced by the R. fiir L.; the remainder were produced of their own 
territory by the other five survey services. Each series was produced 
independently, and had separate numbering; the Bavarian sheets are 
of a different size. A number of sheets, particularly near state frontiers, 
thus had several names and numbers, e.g. the same sheet was numbered 
3521 (Prussian series), 78 (Hessian series), 16 (Baden series), and 171 
(Bavarian series). In 1937, a uniform numbering was introduced, the 
example given became 6420 of the complete Topographische Karte. 

Each sheet is 41:5 X 44°5 cm., except for the Bavarian series, which 1s 
smaller. Latitudes and longitudes are given of each sheet corner; the 
meridian of origin of the older sheets is Ferro, of the newer ones Greenwich. 
The newer sheets have the Gauss-Kriiger grid superimposed. ‘Three 
main styles: (i) in black; (ii) in black and blue ; (iii) in black, brown and 
blue. Some of the Wiirttemberg sheets also have woods in green. The 
sheets are constantly being revised, and many have appeared in several 
editions. 
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Relief shown by contours in black (brown on style (iii)) and form-lines 
at 5 m. interval, with occasionally 2:5 m. interpolated, every 20 m. empha- 
sized, and spot heights. Rivers, lakes and canals in blue (except on style (i)). 
Roads and paths in black (eight grades), railways, tramways, etc., by various 
solid lines (seven grades). Boundaries and frontiers by various pecked 
lines (four grades). A great variety of stipples, letters and shading for 
woods, moors, buildings, walls, fences, dams, etc. 

A very clear and detailed series, especially style (iii). 


(3) 1: 25,000 Umgebungs-und Sonderkarten 


Special editions are issued of tourist areas, winter sports districts, land 
reclamation schemes, afforestation schemes, and town surroundings. 
Although these are compiled from the 1:25,000 Topographische Karte, 
they are in many styles. ‘They include roads in red printed on black, 
black detail printed on beige background, ski and mountain routes in red 
on black and green background, etc. 

A Morphologische Drucke of most of the Wiirttemberg sheets shows 
contours in brown and water in blue, without names or other detail. 


(4) 1: 25,000 Landschaftenkarten 


A series of specially selected sheets to illustrate the topography of 
Germany, with explanatory text (Frlduterungen) by eminent authorities. 
A series of thirty-one sheets covers the country as a whole (Deutsche 
Landschaften in topographischen Aufnahmen, 1 : 25,000), while nine other 
series, totalling 144 sheets, covered various regions in more detail. The 
whole was published by the R. fiir L. 


(5) Vergrésserungen von Messtischblattern 


A number of sheets have been produced by direct photographic enlarge- 
ment of the 1:25,000 series. ‘The most important are the I : 10,000 
series of which over 400 have appeared ; each sheet is in four sections. 
Mention must be made of the Westdeutsches Industriegebiet, in 146 sheets. 

Other enlargements include maps on scales of 1: 17,5003 I : 12,500; 
I : 5,000 and a few town plans 1: 2,500. ‘The last especially are blurred 
and look untidy, but are easy to read. 

A few sheets are produced in colour, such as the 1 : 10,000 Heimatkarte 
des Kreises Darmstadt, the 1 : 10,000 Schrammsteingebiet Wanderkarte, and 
the 1: 12,500 Karte von Gross-Hamburg. Special mention must be made 
of the 497 sheets of the Kriegsspielsplane (maps for military manceuvres) on 
the scale of 1: 2,500. A few of the 1 : 25,000 sheets have been reduced 
to I : 30,000 and 1 : 50,000 scales. 


(6) 1: 50,000 Deutsche Karte 


The intended total of sheets in 1914 was 1,212, of which the R. fiir L. 
were to be responsible for 924. When the series was recommenced in 1923, 
the intended number was reduced by the 133 sheets of lost territory to 
1,079. Little progress has been made in the series, and only twenty-one 
sheets had appeared by 1939. 
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Each sheet 45 x 45 cm. Latitudes and longitudes are given of each sheet 
corner ; meridian of origin Greenwich. Printed in three colours ; some 
of the Bavarian sheets are in four, and a few of the Wiirttemberg sheets 
are in five colours. 

Relief shown by contours in brown at 1om. interval, every 100 m. 
emphasized, and intermediate form-lines by brown pecked or dotted lines, 
and by spot-heights in black. Rivers, lakes and canals in blue. Roads 
and paths by black lines (eight grades), except those on the Wiirttemberg 
sheets which are in red, railways by filled black and white lines (three 
grades), light railways by thin black lines (two grades). ‘Towns and 
villages are shown by black symbols and by size of lettering (eleven grades 
according to population). A wide variety of black stipples and shading for 
woods, heaths and other forms of land utilization, buildings, etc. A 
crowded but very clear map. 

This is an entirely new series and does not incorporate the following 
older series on the same scale : 

(a) 'The Generalstabkarten, produced by the Hessisches Landersvermes~ 
sungsamt in twenty-six sheets, now obsolete. 

(6) Topographischer Atlas von Bayern, which was produced by the 
Bayerisches Landesvermessungsamt in 112 sheets. There are two 
styles, (1) in black, with hachuring; (ii) in three colours, with 
brown contours. ‘This series is still in use, but will in due course 
be replaced by the new sheets of the Deutsche Karte. 


(7) 1: 50,000 Sonderkarten 


A number of attractive maps have been produced for special purposes 
by the R. fiir L. and state surveys. ‘These include: (a) Berlin und Umge- 
bung, twelve sheets, in six colours ; (6) Umgebung von Potsdam, one sheet, 
in six colours; (c) Kreiskarten der Rheinprovinz, twenty-seven sheets in 
black, with frontiers tinted for emphasis; (d) Kriegssbielpldne-Allenstein, 
twelve sheets, in black; (e) Gebirgskarten, produced by the Baverisches 
Landesvermessungsamt, seven sheets, with relief by brown shading, rivers 
in blue, and mountain routes in red; (f) Wander-und Schtkarten des 
Schwarzwald-vereins, fifteen sheets, in five or six colours. 


(8) 1: 100,000 Karte des Deutschen Reiches 


Six hundred and seventy-four sheets, of which eighty were produced by 
the Bayerisches Landesvermessungsamt, twenty by the Waéiirttembergisches 
Innenministerium, thirty by the Zweigstelle Landesaufnahme Sachsen, and 
the remainder by the R. fiir L. The first sheets appeared in 1864, and 
subsequent sheets and revised editions have appeared regularly. 

Each sheet 32 X 27°5 cm., with a few 38X27°5 cm. Margin divided 
into ten-min. intervals, meridian of origin on older sheets Ferro, on 
newer sheets Greenwich. Recent sheets have the Gauss-Kriiger grid 
superimposed. 

The sheets published by the R. fiir L. have been produced in several 
editions or Ausgaben. 

(a) Ausgabe A. In black. Relief shown very indistinctly by hachures, 
with spot-heights. Submarine contours by black pecked lines at 2, 
4, 6 and 1om., with spot-depths. Main line railways by filled 
black and white lines (two grades), mineral and local railways by 
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single black lines (three grades), roads and tracks by various lines 
(six grades). Frontiers by pecked lines, emphasized by tinting. 
‘Towns and villages are shown by symbols and by size of lettering 
(twelve grades). A wide variety of stipples and shading for woods, 
heaths, and other forms of land utilization, buildings, etc. 

A heavy and unattractive series. 

(6) Ausgabe B. In black, brown and blue. Detail as for A, but relief 
shown by contours and hachures in brown, and rivers and lakes in 
blue. Submarine contours by blue pecked lines. 

(c) Ausgabe C. An edition in black similar to Ausgabe A, but revised. 

The other state survey authorities have produced a number of sheets 
in other styles. The Waiirttembergisches Innenministerium have produced 
sheets (i) in black, conforming to the Ausgaben A and C of the R. fiir L.; 
(11) in three colours, as Ausgabe B ; (111) in four colours, as Ausgabe B, but with 
roads in red ;_ (iv) in five colours, as (iii) but with woods in green; and 
(v) as Morphologische Drucke, with rivers in blue and relief in brown, but 
no names or other detail. 

The Bayerisches Landesvermessungsamt produces sheets similar to 
Ausgaben A and B, and also (i) in five colours, with roads in red, rivers 
in blue, woods brown, and meadows green; and (ii) with soft grey hill- 
shading superimposed upon the brown contours and hachures of Ausgabe B. 


(9) 1: 100,000 Einhettsblatter or Grossbldatter 


These large sheets are produced by putting together for convenience 
two (Halbblatt), three (Dreiviertelblatt), or four (Vollblatt) sheets of the 
ordinary I : 100,000 series; 152 sheets of the intended total of 160 had 
appeared by the beginning of 1939. Each sheet 66x56 cm., with some 
66 X 73 cm. and 98 X 57 cm. 

The detail in black is similar to that of Ausgabe C, but rivers are shown in 
blue, roads in red, woodland by symbols with dark green wash, and moors 
by symbols with light green wash. On many sheets, Fugendherbergenlage 
and other tourist information is superimposed in red. ‘The production of 
these attractive sheets has been one of the main features of the R. fiir L.’s 
programme since 1931. 


(10) 1: 100,000 Sonderkarten 


The following special sheets, based on the 1 : 100,000 Karte des Deutschen 
Reisches, have been published :— 

(a) Umgebungskarien—226 sheets have been published by the R. fiir L.., 
twenty-nine by the Bayerisches Landesvermessungsamt, twelve by 
the Zweigstelle Landesaufnahme Sachsen, and twelve by the Wiirttem- 
bergisches Innenministerium. ‘They show the districts round the 
main towns, in styles ranging from black to five colours. 

(6) Kleine Umgebungskarten—These show detail similar to (@), but 
with less surrounding district; 160 sheets have been published by 
the R. fiir L. and fifteen sheets by the Zweigstelle Landesaufnahme 
Sachsen. 

(c) Kreiskarten—In black, with the boundary of the Kreise emphasized 
in colour; 158 sheets have been produced by the R. fiir L. 

(d) A wide variety of Wanderkarten and Gebirgskarten have been pro- 
duced, mainly of mountainous regions. "They are usually in five 
or six colours, and are most attractive sheets. 
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(e) Bldtter der Karte des Deutschen Reiches—Forty sheets have been 
issued by the R. fiir L. as a set for instructional, purposes, with 
explanatory text by W. Behrmann. 


(11) 1: 200,000 Topographische Ubersichtskarte des Deutschen 
Reiches 


Produced by the R. fiir L. and the other state surveys, 1899-1922, with 
a second edition of most sheets, 1919-27. By 1927, 182 of the intended 
total of 196 had been produced, when the series was suspended. . Most of 
the sheets are still on sale, but no further sheets or revisions will be produced. 
Each sheet 31X28 cm. Margins divided into min. intervals from Ferro. 
Ungridded. Produced in three editions : (i) Ausgabe A, in black, blue and 
brown ; (ii) Ausgabe C, a-revised edition of A ; (iii) Ausgabe D, Morpholo- 
gische Sonderkarten, with rivers and contours, but no names or other 
detail. . 

Relief shown by contours in brown at 20 m. interval. In lowland areas 
the 10 m. contour is interpolated ; in hilly areas contours are at 100 m. 
interval, with every 400 m. accentuated, and form-lines interpolated every 
som. as pecked lines. Spot-heights in black. Roads shown by single and 
double black lines (five grades), railways by heavy black lines (two grades) 
and local and mineral railways by light black lines (two grades). Frontiers 
and boundaries by various pecked lines, emphasized in colour on some sheets. 
Towns and villages are shown by symbols and by size of lettering according 
to population (ten grades). A wide variety of stipples and shading for 
woods, heaths and other forms of land utilization, buildings, etc. 

A number of sheets on the scale of 1 : 200,000, not included in the above 
series, have been produced by the Wiirttembergisches Innenministertum 
known as the Topographische Ubersichtskarte von Siidwestdeutschland, 
formerly the Generalkarte von Wiirttemberg und Teilen der angrenzenden 
Lénder. Six sheets, published 1885-1902, with a second edition in 1928. 
In four colours, as Ausgabe C, with woods tinted green. 


(12) 1: 200,000 Umgebungskarten und Sonderkarten 


A number of special editions have been compiled from the 1: 200,000 
Topographische Ubersichtskarte des Deutschen Retches. | 
The following series were produced by the R. fiir L. :— 


(a) Umgebung von Berlin.—A single sheet, 68 x 56 cm., gridded (1926). 
Relief shown by light brown hachuring and black spot heights, with 
rivers and lakes in blue. Chief motor roads in red (three grades), 
minor roads and paths in black. Road numbers and kilometrages in 
red with a table of kilometrages in the margin. 


(b) Wanderkarten of the Rhine Highlands. Four sheets, in four colours 
(as Ausgabe C, but with woods in green and roads in red). 


(c) Karte der Gemeindegrenzen.—Ywenty-three sheets of the province 
of Hanover, and fourteen sheets of Rheinprovinz. "The maps show 
all political and administrative divisions. One edition in black, one 
in colours. 

A number of attractive Wanderkarten and Wegkarten have been produced 
of the mountain regions of south-west Germany by the Wiirttembergisches 
Innenministerium. 
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(13) Vergrésserungen of the 1: 200,000 Topographische Ubersichts- 
karte des Deutschen Reiches 


A number of Sonderkarten on the scale of 1:150,000 have been produced 
by direct enlargement from the 1:200,000 Topographische Ubersichtskarte 
des Deutschen Reiches. Special mention may be made of the very attractive 
Erweiterte Karte des Schwabischen Alb, produced by the Wiirttembergisches 
Innenministerium, fifteen sheets, printed in four colours. 


(14) 1: 200,000 Topographische Spezialkarte von Mitteleuropa 


This series, begun in 1800 by Plankammer-Inspektor Reymann, and 
continued by a private firm as the Reymannsche Karte, was purchased by 
Prussia in 1874. <A revised edition of 526 sheets was produced by the 
Preussische Landesaufnahme, and subsequent revisions have appeared. 
It covers Greater Germany, Eastern France, Austria and adjacent Baltic 
countries. Production has ceased, but a number of sheets, not yet covered 
by the 1:200,000 Topographische Ubersichtskarte, are still in current use. 
Each sheet 34 X 23 cm. Printed in black. Relief shown by black hachures, 
which are so heavy in hilly districts as to obscure other detail, and spot- 
heights. All other detail is similar to (11). 

A heavily printed and unattractive map. 


(15) 1: 200,000 Generalkarte von Mitteleuropa 


A series covering Central Europe, produced by the Kartographischen 
Institut, Vienna (known prior to the Anschluss of Germany and Austria 
as the Militdrgeographisches Institut). First edition produced 1906, with 
revisions up to 1937. Each sheet covers one degree of latitude and of longi- 
_ tude from Ferro. Germany appears on thirty-eight sheets. The sheets are 
numbered and indexed by giving the latitude and longitude, e.g. the Berlin 
sheet is listed 53°/31°. Margin divided into one min. intervals, with 
graticule drawn at 10 min. intervals; meridian of origin Ferro, with 
the exception of a few recent sheets, where it is Greenwich. Each sheet 
43X55 cm. Printed in colours. 

Relief shown usually by brown hachures and black spot-heights. On 
some sheets brown contours with light brown hill-shading is used. Rivers, 
canals, marshes, and lakes are in blue, and the sea tinted blue. Roads (six 
grades), tracks (three grades), railways (two grades), and local railways (three 
grades) by various black lines. Frontiers by various pecked lines, sometimes 
emphasized in colour. Woodland superimposed in green. A wide variety 
of black symbols and shading for land utilization, buildings, factories, etc. 


(16) 1: 250,000 Ubersichtskarte: Bayerische Pfalz 


Produced by the Bayerisches Landesvermessungsamt, 1931. Single sheet 
54 42cm. Margins divided at 15 min. intervals, longitude from Greenwich, 
with graticule at similar interval. Printed in black, with boundaries 
emphasized in blue. 

Relief shown by black hachuring, with spot-heights. Roads (four grades) 
and railways (four grades) by various black lines. Miscellaneous black 
symbols for other detail. 
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(17) 1 : 300,000 Ubersichtskarte von Mitteleuropa 


Produced by the R. fiir L., as a series of 150 sheets covering Central 
Europe ; fifty-one are of Germany. Earliest edition 1894-1914, new edition 
still in course of production 1939. Each sheet 46 x 37 cm. Margins divided 
into 10 min. intervals, longitude from Greenwich. ‘The newer sheets 
have the Gauss-Kriiger grid superimposed. Two editions, one in black, 
the other in five or six colours. 

On the coloured edition, relief is shown by faint hill-shading, usually in 
grey, but in brown on some sheets, by black rock-drawing, and by spot- 
heights in black. Rivers in blue, lakes shown by horizontal blue ruling, 
marsh by black stipple. Reichsautobahnen, Reichsstrassen and Landstrassen 
in red, other roads (three grades) in black, tracks and paths by black 
pecked lines (two grades). Railways by heavy black lines (two grades). 
A variety of black stipples and symbols are used for woodland (also 
superimposed in green), heaths, vineyards and other forms of land 
utilization, and for buildings. 

The edition in black is produced in fifty-nine sheets as the Atlas des 
Deutschen Reiches. Detail is similar to the coloured edition, but relief is 
shown only by spot-heights, with rock-drawing in mountain regions. 


(18) 1: 300,000 Reichs-Auto-Karte 


Formerly known as the Deutsche Motorfahrer Karte, this series of fifty 
sheets is produced by the R. fiir L., using No. (17) as a base map. First 
edition 1924-29, second edition in course of production. The latter has 
the Gauss-Kriiger grid superimposed. Details are similar to the coloured 
edition of No. (17), but generally without hill-shading. Main roads are 
shown in red, minor roads in black (six grades), with road kilometrages in 
red. On the most recent sheets, Reichsautobahnen are shown in thick red lines 
(three grades, i.e. completed, under construction, and projected). A table 
of kilometrages along the main roads is given in the margin of each sheet. 
Boundaries are shown by pecked lines, emphasized in orange. 


(19) 1: 300,000 Sonderkarten 


A series of sheets, each of which covers a province, is in course of pro- 
duction by the R. fiir L. Nineteen sheets have been produced. They are 
compiled from No. (17), and are printed in from three to six colours. 


(20) 1 : 600,000 Sonderkarten 


A number of special sheets have been produced by the Wiirttembergisches 
Innenministerium. ‘These include : 
(a) Hydrographische Ubersichtskarte von Wiirttemberg. Single sheet, with 
blue rivers on black background. 
(b) Gewdisser-und Héhenkarte von Wiirttemberg. Single sheet, with 
contours in brown and rivers in blue. 
(c) Gewdisserkarte von Siidwestdeutschland. Single sheet, with blue 
rivers on black background ; another style has grey background. 
A single sheet on this scale, the Ubersichtskarte von Hessen, has 
been published by the Hessisches Landesvermessungsamt, printed in 
black, but with contours in brown. 
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(21) 1: 800,000 Ubersichtskarte von Europa 


A series begun by the R. fiir L. during the war of 1914-18, which covered 
Europe and the Near East in eighty sheets, of which fifteen were of the 
Reich. A second edition has been produced of thirty-eight sheets, but 
further publication has been suspended. Size of sheets variable, from 70 cm. 
to 55 cm. in length, and from 42 cm. to 36 cm. in width. Margin divided 
into degree intervals, on the earlier sheets longitude from Ferro, on the 
newer from Greenwich. In colours. 

Relief shown in outline by faint brown hachures or hill-shading, with 
spot-heights in black. Roads shown by thin black lines (two grades), railways 
in bold red lines (three grades), rivers and lakes in solid blue, and blue 
coastline. Boundaries by various pecked lines. Woodland superimposed 
in green. ‘Towns and villages are shown by symbols and by size of lettering 
according to population (eight grades). 


(22) 1: 1,000,000 /nternationale Weltkarte 


The R. fiir L. has produced five sheets. The first German sheet was 
published in 1927 ; others have appeared at intervals. A second edition 
has been produced of NN/32. Modified polyconic projection. Margin 
divided into 5 min. intervals, longitude from aids with graticule 
drawn at degree intervals, lettered and numbered to make a simple type 
of grid. Each sheet 45 x 46 cm. 

Relief shown by brown contours at I00 min. intervals to 500 min., 
then 250 min. intervals, layer-tinted in thirteen shades of green and brown, 
with spot-heights in black. Glaciers and snow-fields by blue form-lines. 
Roads shown in red (two grades), railways in black (two grades), rivers and 
names of riversin blue. ‘Towns shown by seven grades of lettering. 

Other styles of the 1 : 1,000,000 Internationale Weltkarte oepuslngs by the 
R. fiir L. are as follows :-— 

(a) Rivers and lakes alone in blue, with names in blue. 

(6) Contours and layer-tinting alone. 

(c) A combination of (a) and (6). 

(d) Rivers in blue, contours in brown, but no layer-tinting. 

(e) In black. 

(f) As a single sheet in black, 127 x 102 cm., covering the whole Reich. 
(g) As (f), but in the usual colouring. 

Parts of the Reich not covered by the five German sheets appear on 
NL/32, 33 (produced by the Istituto Geografico Militare Italiano), and on 
NM/34 (produced by the Wojskowy Instytut Geograficzny). 

The R. fiir L. has also published eight sheets similar in gece to the 
Weltkarte as the Ubersichtskarte, 1 : 1,000,000. 


(23) 1: 1,500,000 Deutsche Reichsbahn 


Produced by the Kartenstelle des Reichsverkehrsministertum (Ministry of 
Transport) (Berlin, 1939). Single sheet, 86x60 cm. In colours. 

The German railway system is shown by lines of various colours, each 
colour corresponding to a Reichsbahndirektion. ‘The seat of each Direktion 
is shaded. Private railways by black lines. Reichsautobahnen in brown 
(two grades). 
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(24) 1: 1,875,000 Ubersichtskarte der Fernverbindungen durch 
Deutschland ; 


Produced by the Kartenstelle des Reichsverkehrsministertum, Etsen- 
bahnteilungen (Ministry of Transport, Railways Division) (Berlin, 1939). 
Single sheet, 65 X55 cm. 

Coastline, rivers and canals in blue. Railways in black (two grades), 
numbered according to train services in the official Kursbuch (time-table). 


Sf 
B. Maps PUBLISHED BY THE GEOGRAPHICAL SECTION OF THE BRITISH 
GENERAL STAFF 


(25) 1: 25,000 G.S.G.S. Series 4414, Germany 


A facsimile reproduction of the 1:25,000 Topographische Karte 
(No. (2)), published by the War Office, 1943- . 130 sheets had been 
published by October 1943. In black, with rivers in blue. 

A translation is added of the very detailed legend, use of the grid, and 
other marginal information. Details as for No. (2). 


(26) 1: 50,000 G.S.G.S. Series 4156, The Ruhr 


Reproduced in 1940, from a French series dated 1926. Nine sheets, 
each 44X46 cm. Margins divided into 1 minute intervals with graticule 
drawn at 5 min. intervals, longitude from Greenwich. Detailed key in 
English. 

Relief shown by contours in brown at 10 min. intervals, with inter- 
polated pecked form-lines, and spot-heights in black. Rivers, canals and 
lakes in solid blue. Reichsautobahnen in red (two grades), other roads in 
black (four grades), railways by various black lines (three grades). 
Boundaries by various pecked lines (four grades). "Towns in solid black, 
with population totals. Industrial areas in solid red. Woods tinted green. 
Miscellaneous black symbols for churches, mills, mines, etc. 


(27) 1: 100,000 G.S.G.S. Series 4081, Germany 


Reproduction of the 1:100,000 Karte des Deutschen Reiches, 1939 
(No. 8). A second edition has appeared of some sheets. 170 sheets. 
Details as for No. (8), with English translation of the legend and of other 
marginal information. 


(28) 1: 100,000 G.S.G.S. Series 4081, Germany 


One coloured sheet, No. 94, Kéln, has appeared. Reproduced from 
No. (8), with other information from the 1 : 25,000 Topographische Karte 
(No. 2), and from air photographs. Size of sheet, 9456 cm. Margins 
divided into min. intervals, longitude from Greenwich. Kilometre grid. 
superimposed in blue. Detailed legend, method of grid reference, 
magnetic declination, air photograph revision diagram, and other marginal 
information. In colours. 
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Relief shown by contour lines in black at every 10 m. to 50 m., 
then every 25 m., layer tinted in six shades of brown, and spot-heights 
in black. Rivers and canals by blue stipple, lakes by solid blue. Woods 
superimposed in green. Roads by red lines (seven grades), paths by red 
dotted lines, railways by black lines (three grades). Miscellaneous black 
symbols and stipple for buildings, mills, quarries, etc. 


(29) 1: 100,000 G.S.G.S. Series 2739b, Saar Territory 


A single sheet produced in 1934. Size of sheet 70X55 cm., from the 
1 :100,000 Karte des Deutschen Reiches (No. (8)), 10 km. grid super- 
imposed in red. Printed in black, with roads emphasized in brown and 
rivers in blue. 


(30) 1: 200,000 G.S.G.S. Series 2847, Germany 


An edition printed by the Ordnance Survey. 51x sheets of the first 
edition, each 33 X27 cm., appeared in 1917, while fifteen larger sheets, 
each 66 X 55 cm., appeared 1919-24, except for one sheet (Bremen) in 1936. 
Margins divided into 10 min. intervals, longitude from Greenwich. Ona 
few sheets the graticule is drawn at one degree intervals, and numbered and 
lettered to form a simple type of grid. 

The sheets are produced in various styles, but not all sheets appear in 
each style. 

(a) Printed in black, but contours in brown and rivers in blue. 
Contours drawn at 40 m. intervals, with every 100 .m. 
interpolated where necessary and spot-heights in black. Roads 
(four grades) and railways (three grades) by various black 
lines. Other detail in black. 

(6) As (a), but roads tinted red and woods green. 

(c) As (a), but in black alone. 

(d) The Kéin sheet alone is layer-tinted in ten shades of green, yellow, 
and brown, with roads in red. 


(31) 1: 250,000 G.S.G.S. Series 2740, Western Germany 


First edition produced 1916, second edition 1939. Eight sheets, each 
5057cm. Margins divided into min. intervals, longitude from Greenwich. 
Graticule drawn at 10 min. intervals. Ten kilometre grid super- 
imposed in purple. In colours. 

Relief shown by contours in red at 40 m. intervals, with spot<heights 
in black. Rivers, canals and lakes in blue. Roads in red and black (four 
grades), railways by black and white filled lines (two grades), tramways 
by thin double lines (two grades). Woods tinted green. Churches shown 
by a cross. 


(32) 1: 250,000 G.S.G.8. Series 2738, France 


Two sheets, Nos. 12 and 18, cover the Rhine valley from north of 
- Karlsruhe to Schaffhausen. Produced in 1914, revised edition 1939. 
Margins divided into min. intervals, longitude from Greenwich. Each 
sheet is divided into 2 in. squares, numbered and lettered to form a simple 
type of grid. 
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Relief is shown by pale green contours at 40 m. intervals, with spot 
heights in black. Roads in red (four grades), railways in black (four 
grades), rivers and canals in blue. Woods shown by horizontal grey green 
shading. 


(33) 1: 250,000 G.S.G.S. Series 4042, France 


Two sheets, Nos. 3 and 6, cover small portions of north-western Germany, 
mainly in the region of Aachen. 


(34) 1: 250,000 G.S.G.S. Series 4346, Germany 


This series is in course of production, 1942. It is being produced in 
three styles : 

(a) Coloured edition, one sheet produced 1942, based on the official 
German series Nos. (11), (17) and (18). Size of sheet 57 X 44 cm. 
Margin divided into 5 min. intervals, longitude from Greenwich. 
The fine black German grid is to be ignored. Ten kilometre grid 
superimposed in blue. Magnetic declination superimposed in 
purple. ‘Times relative to G.M.T. in margin in purple. 

Relief shown by brown contours at 50 m. and every 100 m. to 
1,000 m., then 1,200 m., and layer-tinted in eight shades of brown. 
Rivers, canals, and lakes in blue. Roads in red lines (five grades, 
including Reichsautobahnen), minor roads and tracks in black (four 
grades). Road classification numbers in red. Railways in various 
black lines (four grades). Boundaries by various pecked lines (four 
grades). Woods tinted green. Miscellaneous black symbols and 
stipple for churches, farms, factories, mines, etc., and for various 
forms of land utilization. 

(b) Edition similar to (a), but with relief shown only by spot-heights. 
One sheet produced 1942. Colour is used only for roads (red) 
and for rivers (blue). 

(c) Army/Air edition. Three sheets produced 1943. Similar in 
details to (a), but with relief shown by five shades of purple. Large 
towns tinted brown. 


(35) 1: 250,000 G.S.G.S. Series 3982, Europe (Air) 


Two sheets have been produced in this series, 1936-42. The series has 
been incorporated in G.S.G.S. Series 4346, style (c) (No. 34)). 


(36) 1: 250,000 G.S.G.S. Series 3982, Europe (Air) 


A number of sheets of No. (35) have been issued with marine contours 
emphasized. ‘T'wo sheets (N32/5 Flensburg and N32/6 Kiel) are of German 
waters. First edition 1936, 2nd edition 1943. 

Land detail as for G.S.G.S. Series 4346, style (c) (No. (34)). Beaches 
and banks dry at mean L.W.Springs stippled. | Submarine contours in 
blue at 6, 10 and 13 fm. ; water deeper than 13 fm. in solid blue, 6-13 fm. 
in light blue, less than 6 fm. in pink. 
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(37) ©: 250,000 G.5.G.S. Series ‘Soro, Europe (Air). Marine 
(contoured edition) , 


In course of production by A.D. Maps, 1943. Sheet 40 (Danzig) has 
been produced of the German coast. Marine contours, layer-tinting, etc., 
as for G.S.G.S. Series 3982. Aeronautical information superimposed in 
red. 


(38) 1: 500,000 G.S.G.S. Series 4072, Europe (Air) 


Germany appears on nineteen sheets in this series, produced 1940. 
Size of each sheet 55 x67 cm. Conical Orthomorphic projection. Outer 
margin divided into sections of Io statute miles. Inner margin divided 
into min. intervals, longitude from Greenwich, with graticule drawn at 
IO min. intervals. Scale given in kilometres, statute miles and nautical 
miles. , Time relative to G.M.T. givenin margin. Lines of equal magnetic 
declination (1940) are drawn across the map. 

Relief shown by brown contours at Ioo m. intervals, layer-tinting in 
various shades of purple, with spot-heights in black. Submarine contours 
in blue at 5 m. and 20m. Between high- and low-water marks stippled 
in black, between low-water mark and 5 m. horizontal shading in blue, 
below 5 m. blue stipple. Roads in red (two grades), railways in black 
(one grade), rivers and lakes in dark blue, woods tinted green. Large 
towns shaded brown, small towns in black. Detailed technical aeronautical 
information in black. 


(39) 1: 1,000,000 G.S.G.5. Series 2758, Europe 


Germany appears on eight sheets of the series, first edition 1916-18, 
second edition 1932-5, third edition 1939-40. All sheets 44x48 cm. 
(north margin) and X51 cm. (south margin). ‘Three larger sheets in 
third edition cover larger area: Amsterdam-Hamburg (N32 and part of 
N31); Bruxelles-Frankfurt (M32 and part of M31); and Lyon-Milano 
(L32 and part of L31). 

Details as for 1 : 1,000,000 Internationale Weltkarte (No. 22). 

A number of the sheets have been produced as a Ground/Air edition. 
This has layer-tinting in nine shades of purple and brown. 


(40) 1: 1,500,000 G.S.G.S. Series 2962b, Germany: Railways 


Single sheet, based on the 1: 1,000,000 Gea-Verkehrskarte Deutsches 
Reich (see No. (70)). Second edition 1939. Size of sheet, 81 x65 cm. 
Graticule drawn at degree intervals, longitude from Greenwich. 

Railways shown in red and green (three grades), narrow gauge lines by 
green pecked lines, rivers and canals in blue. 


C. GERMAN ADMIRALTY CHARTS 


German Admiralty Charts, known as Deutsche Admuralitdtskarten, are 
published in Berlin by the Oberkommando der Kriegsmarine, Nautische 
Abteilung, of the Reichskriegministerium, known before 1935 as the Nautische 
Abteilung of the Reichsministerium, Marineleitung. ‘The majority of charts 
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were first published before 1914, but in most cases new editions have 
appeared since 1930 ; further minor corrections have been added at various 
dates. ‘The charts are very similar in format to the British Admiralty 
charts. 

A complete list of all German charts is given in Verzeichnis der Deutschen 
Admiralitdtskarten und Seebiicher, published for the Oberkommando der 
Kriégsmarine by the firm Dietrich Reimer of Berlin, the chief agents for the 
sale of charts. ‘This also contains index diagrams of the charts. Index 
diagrams are also contained in ‘the official German ‘ Pilots’; the volume 
referring to the North Sea coast is Nordsee-Handbuch : Ostlicher Teil (Berlin 
1932), with Nachtrag (supplement) for 1940, while those referring to the 
coast of the Baltic Sea are (1) Ostsee-Handbuch : Siidlicher Teil (Berlin 
1931), with Nachtrag (supplement) for 1939, and Ergdnzung (further 
supplement) for 1940, and (2) Ostsee-Handbuch : Mittlerer Teil (Berlin 
1929), with Nachtrag (supplement) for 1939. New charts are listed in 
the bi-monthly Mitteilungen des Reichsamts fiir Landesaufnahme (Berlin). 


D. BritisH ADMIRALTY CHARTS 


A key to the charts of Germany published by the British Admiralty 
will be found at the beginning of North Sea Pilot, Part IV, ninth edition 
(London, H.M.S.O., 1934), and of Baltic Pilot, Volume II, seventh edition 
(London, H.M.S.O., 1938). It should be noted that a number of new 
revisions of charts have been issued since the dates of publication and are 
noted in the Supplements relating to the Pilots. 

A complete list of charts and a series of index maps to the charts will 
be found in Catalogue of Admiralty Charts and other Hydrographic 
Publications (H.M.S.O., annually, latest edition, 1943). 

The charts are based upon the German Admiralty charts listed in 
Section C of this Appendix. 


E. GEoLoGIcAL Maps 


A large number of geological maps have been produced by the state 
geological services, by scientific societies, and by individuals. It is possible 
in this short summary to list only the more useful series. As a rule, the 
maps are produced in a detailed range of colours, and are accompanied by 
explanatory text. 

The chief authorities for the publication of the official geological maps 
are : 

(i) The Preussische Geologische Landesanstalt in Berlin, which pro- 
duces large-scale maps of northern Germany, and small-scale maps 
of the Reich as a whole. 

(ii) The Sdchsisches Geologisches Landesamt, in Leipzig (Saxony). 

(iii) The Wiirttembergisches Statistisches Landesamt, in Stuttgart, 
formerly the Kénigliche Statistische Topographische Biiro (Wirttem- 
berg). 

(iv) The Badische Geologische Landesanstalt in Heidelberg (Baden). 

(v) The Hessische Geologische Landesanstalt in Darmstadt (Hesse). 

(vi) The Geologische Landesuntersuchung am Bayern Oberbergamt in 
Munich (Bavaria). 

The work of the Preuszische Geologische Anstalt is summarized in the 
annual Verzeichnis der Veréffentlichungen der Preussischen Geologischen 
Landesanstalt, which lists all new editions of official maps and a wide 
variety of other geological maps and literature. 
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(41) 1: 25,000 Geologische Karte 


This series is published by the various state surveys as follows :— 

(a) Geologische Karte von Preussen und benachbaren deutschen Léndern, 
produced by the Preussische Geologische Landesanstalt. The 
number of sheets published is not known, but approximately one- 
third of the area has been mapped. 

(b) Geologische Karte von Sachsen, produced by the Sdchsisches Geolo- 
gisches Landesamt and published by the Finanzministertum. A 
complete edition of 156 sheets was produced in the old form of the 
Geologische Specialkarte des Kénigreichs Sachsen, and the new 
edition is in course of production. 

(c) Geologische Specialkarte von Wiirttemberg, produced by the Wiirttem- 
bergisches Statistisches Landesamt. Originally published as_ the 
Geognostische Karte Wiirttemberg in fifty-five sheets on the scale of 
1:50,000. ‘The new series will be completed in 184 sheets, of which 
forty-two have been published. 

(d) Geologische Specialkarte von Hessen—thirty-nine sheets of the 
intended ninety-one have been published by the Hessische Geologische 
Landesanstalt. 

(e) Geologische Specialkarte von Baden—179 sheets intended, of which 
sixty-six have been published by the Badische Geologische Landesan- 
stalt. 

(f) Geologische Karte von Bayern—ninety-three sheets intended, of 
which thirty-four have been published since 1925 by the Geologische 
Landesuntersuchung am Bayern Oberbergamt. 

The sheets are usually 5045 cm., but a few boundary sheets are of 
variable size. "There are numerous geological sections in the margin. 
Printed in a wide range of colours, with black symbols. 

Each sheet is accompanied by explanatory text (Erlduterung) of about 
forty to fifty pages, with diagrams and plates. 


(42) 1: 80,000 Geologische Karte der Rheinprovinz und Westfalen 


First edition produced 1866—92 by the Kénigliche Geologische Landesan- 
stalt, with most sheets revised 1914-22 by the Preussische Geologische 
Landesanstalt. ‘Thirty-five sheets, in colours, each 66 x 59 cm. 

The sheets and accompanying fifty pages explanatory text were compiled 
by H. von Decken. 


(43) 1: 100,000 Geologische Ubersichtskarte 


‘Twenty-one sheets of special areas (chiefly mountains) by the Pre ussiche 
Geologische Landesanstalt. 'The sheets are in colour, and of variable size. 
Each sheet is accompanied by explanatory text (Erlduterung). 

The sheets are listed in the Verze:chnis der Veréffentlichungen der Preus- 
sischen Geologischen Landesanstalt, p. 43 (Berlin, 1938). 


(44) 1: 100,000 Geologische Ubersichtskarte der Umgebung von 
Berlin 


First edition produced 1885 by the Kénigliche Geologische Landesanstalt, 
with a revised edition by the Preussische Geologische Landesanstalt, 1926. 
Four sheets, in colours, 45 < 44 cm. 

The series is accompanied by sixteen pages explanatorv text Eee. 
with diagrams. 
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(45) 1: 200,000 Geologische Ubersichtskarte von Deutschland 


Produced since 1921 by the Preussische Geologische Landesanstalt. 
Thirty-one sheets in colours have appeared of the intended 196, each 
27K 26 Cm. 

The geology in colours is superimposed on an edition in grey of the 
1:200,000 Topographische Ubersichtskarte des Deutschen Reiches. 


(46) 1 : 200,000 Geologische Ubersichtskarte von Wiirttemberg 


Produced by the Wiirttembergisches Statistisches Landesamt, 1930. Four 
sheets in colours, each 62 X44 cm. 


(47) 1: 200,000 Ubersichtskarte der Bodenkarte von Baden und den 
angrenzenden Gebtete | 
Produced by the Badische Geologische Landesanstalt (1924). Single 


sheet in colours, 88130 cm. ‘The sheet is accompanied by thirty-five 
pages explanatory text. 


(48) 1: 250,000 Geologische Ubersichtskarte von Bayern 


Compiled by Dr M. Schuster, and produced by the Kartographisches 
Institut, Munich. Six sheets, in colours, each 68 x 53 cm. 


(49) 1.: 400,000 Geologische Ubersichtskarte von Sachsen 


Produced by the Sdchsisches Geologisches Landesamt (1930). Single 
sheet, in colours, 59 X 39 cm. 
The sheet is accompanied by eight pages explanatory text. 


(50) 1: 500,000 Geologische Karte des Deutschen Reaches 


Compiled by Dr R. Lepsius, and produced by Justus Perthes (Gotha, 
1894-7). ‘Twenty-seven sheets, in colours, each 40 x 32 cm. 
Although old, this series is still considered to be authoritative. 


(51) 1: 800,000 Geologische Strukturkarte von Deutschland und 
seinen Nachbargebteten : 


Compiled by J. Walther, and produced by Quelle und Meyer (Leipzig, 
1920). Four sheets, in colours, each 74 x 60 cm. 
The series is accompanied by thirty-five pages explanatory text. 


(52) 1: 2,000,000 Kleine Geologische Karte von Deutschland 


Compiled by W. Schriel, and produced by the Preussische Geologische 
Landesanstalt (1930). Single sheet, in colours, 49 x 58 cm. 
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F. MISCELLANEOUS Maps 


Since the sixteenth century, German cartographical publishing houses 
have been prolific producers of maps and atlases. The most famous 
extant firm is Justus Perthes of Gotha, which celebrated its 150th anniver- 
sary in 1935. It produces a wide range of maps, and also the famous 
Stieler Atlas, which has run to many editions. Other prominent firms are 
Gea-Verlag of Berlin, among whose publications are a number of semi- 
official maps, Pharus-Verlag, which publishes a large number of town 
plans, and Freytag und Berndt of Vienna. A number of firms specialize in 
maps of their own region ; mention may be made of Ravenstein of Frankfurt- 
am-Main, which produces most attractive maps of Bavaria, Mittelbach of 
Dresden, Westermann of Brunswick, Ibro-Verlag of Miuinich, and Koch 
of Halberstadt. Maps are produced, too, by societies for special purposes ; 
examples are the road-maps of the Deutscher Automobil-Club e. V. and 
the air-map of the Aero-Club von Deutschland. 

The following list includes only a limited number of these private maps 
which seem to be of special value. Each of the bi-monthly issues of the 
Mitteilungen des Reichsamts fiir Landesaufnahme contains a list, purporting 
to be complete, of all German maps produced by ‘ Privatindustrie ’. 


| General and Topographical Maps 
(53) 1: 500,000 Vogels Karte von Mitteleuropa 


Produced by Justus Perthes (Gotha, in course of production, 1936-39). 
‘Twenty-seven sheets, each 4645 cm. Margins divided into min. 
intervals, longitude from Greenwich, with every degree drawn across to 
form a graticule. Bonne’s projection. In colours. 

Relief shown by dark brown hachuring, with black spot heights, and 
permanent snow and glaciers by blue form lines. Rivers, canals and lakes 
in blue. Reichsautobahnen by double orange lines, Reichsstrassen by double 
black lines filled orange, other roads by black lines (two grades). 
Boundaries by various black pecked lines, the Reich frontier emphasized 
in orange. Miscellaneous black symbols for churches, castles, memorials, 
etc. Large towns in orange, small in black. 


(54) I : 500,000 Grosse Fro-Karte des Deutschen Reiches 


Produced by E. Kremling (Munich, not dated, but probably 1938). 
Six sheets, each 93 X 80 cm. No grid or graticule. In colours. 

Relief shown by light brown hill shading, with black spot heights. Rivers, 
canals and lakes in blue. Reichsautobahnen in orange, Alpenstrassen by 
thin orange lines, other roads in black (two grades). Boundaries by black 
pecked lines (four grades). Boundaries of the National Socialist Gaue 
outlined in red, while the name of the headquarters of each Gauleiter is 
underlined in red. ‘Towns shown by size of symbol and lettering (six 
grades). . 

On sheet 6 is an inset map of Europe, I : 7,000,000, size 78 X 64 cm. 


(55) 1: 1,000,000 Gea-Karte der Kleineren Verwaltungsbezirke des 
Deutschen Reiches 


A single sheet produced by Gea-Verlag (Berlin, not dated). Size of 
sheet 117 X 102 cm.” . ‘ 

Main rivers in blue. Boundaries of Stadtkreise in grey, numbered to 
correspond with a list in the margin. 
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(56) 1: 2,000,000 Germany 


Produced by J. Bartholomew and Son (Edinburgh, 1944). Size of sheet 
62x54 cm. Graticule drawn at degree intervals, longitude from 
Greenwich. In colour. 

Relief shown by layer colouring in eight shades of green, brown and 
grey, with spot-heights in feet in black. Rivers and canals in black, roads 
in red (two grades), railways in black (two grades). Frontiers by pecked 
line tinted purple. 

A copy of this map is folded in the pocket at the end of this volume. 


Town Plans 


(57) A number of private firms produce large-scale town plans, some 
only of their own town, others a uniform series covering the larger German 
towns. Most of these plans are on scales between I : 5,000 and I : 15,000, 
in colours, gridded, and witha detailed street gazetteer in the margin or on 
the reverse side. "The most prominent firms are as follows :— 

(a) Pharus-Verlag (Berlin) has produced plans, most of them 
subsequent to 1933, of nearly every German town. 
(b) Grieben (Berlin). 
(c) Ravenstein (Frankfurt-am-Main) produced plans mainly of Wiirt- 
temberg, Bavaria and the Rhine valley generally. 
(d) Gleumes (K6In). 


(58) Many plans are produced by the Stadtvermessungsamt of each of the 
large cities for public sale. 


(59) The series of Baedeker guides to Germany, published in Leipzig 
and of the Griebenreisefiihrer guides, published in Berlin, contain a large 
number of town plans. 

(60) Numerous road atlases and tourist handbooks contain a wide 
range of town plans. ‘The most useful are :— 

(a) Michelin Fiihrer : Deutschland (Clermont Ferrand, 1938). 

(b) V.B. Strassenatlas von Deutschland (Munich, 1936). ‘This contains 
black and white plans of many German towns, with large coloured plans 
of the bigger cities. 

(c) Der Grosse Conti Atlas fiir Kraftfahrer: Deutsches Reich und 
Nachbargebiete (Hanover, 1938), contains 100 pp. of town plans 
in black and white. 

(d) The 1:°750,000 Benzol-Verband Karte (Neuwied-am-Rhein, not 
dated, but probably 1938). <A series of eight sheets, each of which 
has twelve or more town plans on the back of each sheet. 


Communications Maps 


(61) Wasserbau und Stromkarten 


Numerous large-scale maps of navigable waterways are produced by 
the various Wasserbaudirektions. ‘These are listed bi-monthly in the 
Mitteilungen des Reichsamts fiir Landesaufnahme. 
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(62) 1: 200,000 Strassenkarte von Deutschland. 


Produced by the Allgemeine Deutsche Automobil-Club, e. V. (Berlin, 
1937-9). Fifty-six sheets, each 77 X 43 cm., folded in covers. In colours. 

Relief shown only by black spot heights. Roads by double lines filled 
purple, red and yellow (four grades), with kilometrages in red. Railways 
by dark green lines (two grades). Rivers and canals in blue, lakes by 
horizontal blue shading. Reich and provincial boundaries by black lines 
emphasized in blue. ‘Towns and villages shown by size of lettering 
according to population (seven grades). Miscellaneous black symbols for 
inns, castles, ruins, mills, etc. 


(63) 1 : 300,000 Autostrassenkarten 


Produced by Freytag und Berndt (Vienna, 1930-5). ‘The series covers 
Central Europe ; Germany appears on twenty-six sheets. Usual size of 
each sheet 53 X 68 cm., but a few are variable. In colours. 

Most sheets have no relief shown other than black spot heights, but a 
few have faint grey hill shading. Main roads in orange, others in black 
(four grades) with kilometrages in purple. Stretches of roads with steep 
gradients are coloured red. Railways in brown (two grades) rivers and 
canals in blue. Woods tinted green. Frontiers by black pecked line 
emphasized in brown, with customs posts indicated by yellow symbol. 
Miscellaneous black symbols for inns, viewpoints, castles, spas and other 
items of tourist interest. 


(64) 1: 450,000 Postleitkarte 


Produced by Gea-Verlag (Berlin, not dated, but probably 1938) for the 
Kursbuchstelle des Reichspostzentralamts. ‘Twelve sheets, each 55 x68 cm. 
In black, brown and blue. 

Coastline, rivers and lakes in blue. Railways by black lines (three grades), 
local railways by thin black lines. The distance in kilometres between each 
main station is given. The main postal administrative districts are shown 
by black pecked lines, emphasized in brown. Central and local post offices 
are named. 


(65) 1: 500,000 Vogels Karte von Mitteleuropa (Flieger Karte) 


An edition of Vogels Karte (No. (53)), with aeronautical information 
superimposed in red. ‘This includes airports (five categories), high masts, 
lights, various ‘ dangers’, etc. Relief shown by numerous spot-heights in 
red. ' 


(66) 1: 500,000 Rheinkarte : Rotterdam-Basel 


Produced by Verein zur Wahrung der Rheinschiffahrtsinteressen e.V. 
(Duisburg, 1938). Single sheet, 73 x99 cm. In black and blue. 

The Rhine and its tributaries are shown in blue. Detail of towns and 
railways are given alongside the main river for about 30 km. on each side. 

Most of the sheet consists of a detailed itinerary between Rotterdam and 
Basel (864 km.) with details of ports, etc. Also table of all fixed bridges. 
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(67) 1: 625,000 Strassenzustandskarte des Deutschen Alpenlandes 


Produced by E. Hélzel (Vienna, not dated, but probably 1938) for the 
Deutsche Automobil Club e. V. of Munich. Two sheets, each 91 x 46 cm. 
In colours. 

Relief shown by light brown hill-shading, with spot-heights in black ; 
permanent snow and_ glaciers shown by light blue form lines. Roads 
classified in great detail by red, black, brown and green lines (eleven grades). 
Car ferries shown by red symbols. Kilometrages in red and green. 


(68) 1: 750,000 Eisenbahnen in Deutschen Reich 


Produced by Gea-Verlag (Berlin, 1935) for the Deutsches Reichsbahn- 
Gesellschaft. Six sheets, each 69 x 55 cm. 

The coastline, rivers, canals, and lakes are shown in blue. The railway 
lines of each Reichsbahndirektion are coloured differently. The seat of each 
Direktion is emphasized by coloured shading. 

Sheet 6 has three insets: (i) Berlin, 1 : 145,000, 18X17 cm. ; (11) Ober- 
schlesisches Industriegebiet, 1 : 250,000, 14X12 cM. ; and (iii) Rheintsch- 
Westfalisches Industriegebiet, 1 : 250,000, 35 X24 cm. 


(69) 1: 750,000 B.V. Karte 


Produced by Benzol-Verband (Neuwied-am-Rhein, not dated, but 
probably 1938). Eight sheets, each 33 X 39 cm. 

The coastline, rivers and canals are shown in blue. Roads are in red, 
green and black (six grades). Kilometrages in red. 

On the reverse side of each sheet are town plans in red, blue and black. 


(70) I : 1,000,000 Gea-Verkehrskarte Deutsches Reich, mit den 
Nachbargebieten 


Produced by Gea-Verlag (Berlin, 1938). A single sheet 115 X IIo cm. 
Margins divided into one degree intervals, longitude from Greenwich, ruled 
across to form a graticule. This is numbered and lettered to form a type 
of grid. In colours. 

Roads are shown in red (four grades), railways in black (four grades). 
Canals in blue, in five grades according to the tonnage of vessels accom- 
modated. Boundaries by various black lines, emphasized in green. ‘Towns 
shown by symbols and by size of lettering according to population (seven 
grades). 

There is an inset map of the Ruhr on the scale of I : 500,000. 

The map is accompanied by a 40 pp. gazetteer, Artsverzeichnis zur Gea- 
Verkehrskarte Deutsches Reich, with reference numbers to the grid. 


(71) 1: 1,000,000 Luftverkehrskarte des Deutschen Reiches 


Produced by Gea-Verlag (Berlin, 1937) for the Aero-Club von Deutschland. 
A single sheet, 115 X 100 cm. In colours. 

Relief is shown by light brown hill shading, with spot heights in black. 
Other ground detail is similar to the Gea-Verkehrskarte (No. (70)), with 
aeronautical information superimposed in blue. 

‘The map is accompanied by a 61 pp. booklet of plans of airfields, each 
on a scale of I : 75,000. 
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(72) 1: 1,000,000 Die Wasserstrassen des Deutschen Reiches 


Produced by Gea-Verlag (Berlin, 1939). A single sheet, 115 X 101 cm. 
Graticule drawn at one degree intervals, longitude from Greenwich. 

State waterways are shown in blue, provincial waterways in green. Each 
of the state waterways has a tint on each side of the blue line to indicate 
the canal authority. The administrative centre of each canal authority is 
indicated. 

There is an inset map of the Ruhr on the scale of 1 : 500,000. 

The map is accompanied by an 11 pp. booklet, Die Verwaltung der 
Reichswasserstrassen, listing the chief central and provincial authorities, 
prepared from information supplied by the Reichsverkehrministerium 
(Ministry of Transport). 


(73) 1: 1,000,000 Strassenzustandskarte von Deutschland 


Produced by the Deutsche Automobil-Club (D.A.C.), (Berlin, 1939). 
Single sheet, 103 x 87cm. Legend, details, etc., are given in six languages. 
In colours. 

Lowland is tinted green, upland yellow with light brown hill-shading 
and a few spot heights in black. Rivers, canals, lakes and coastline in pale 
blue. 

Details road classification. Reichsautobahnen in blue (three grades), 
Alpenstrassen (alpine roads) in thin blue (two grades), other roads in red 
and black (six grades). Kilometrages in blue, red and black. Ferries shown 
by red symbols. _ 

_A very clear and attractive map. 


(74) 1: 1,500,000 Ubersichtskarte der Deutschen Schiffahrtstrassen 


Produced by Gea-Verlag (Berlin, 1939) for the Reichsverkehrministertum 
(Ministry of Transport). Single sheet, 84x67 cm. Margins divided into 
two degree intervals, longitude from Greenwich, ruled across to form a 
graticule. In colours. 7 

Navigable waterways in dark blue (nine grades according to the tonnage 
of vessels accommodated). Other rivers in light blue. Waterways planned 
or under construction in red. Railways in black (two grades). Frontiers 
by pecked lines, emphasized in pink. 


(75) 1: 2,000,000 Die Reichsautobahnen in Grossdeutschland 


Produced by Volk und Reich Verlag (Berlin, 1939). Single sheet, 
60X56 cm. In black. 

Shows the state of the Reichsautobahn system in March 1939 in three 
categories (completed, under construction, and projected). 

On the reverse side are itineraries of all completed roads. 


(76) 1: 2,400,000 Tourist Map of Germany 


English edition of the official tourist map of the Deutsche Reiseverkehr 
(Berlin, 1939). A single sheet, 53x46 cm. In colour. 
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Relief is shown in outline by faint grey hill shading, with spot-heights 
in black. Reichsautobahnen in green (three grades), other main roads in 
red. ‘Towns shown by black symbols and by size of lettering according 
to population (five grades). Various symbols for special objects of tourist 
interest. 

There is an inset map, 15 X 12 cm., of the European air-lines of Deutsche 
Luft-Hansa. 


G. ATLASES 


(77) General German world atlases 


German publishing houses have for long been prolific producers of 
general atlases. ‘These are generally characterized by immense detail. 
The following list is of a few of the more important examples ; each 
contains a number of maps of Germany in more or less detail : 

(a) Andrees Allgemeiner Handatlas, ninth edition, edited by K. Frenzel 
(Bielefeld and Leipzig, 1937). ‘This contains thirteen double sheet 
maps of the provinces on scales of I : 500,000, I : 750,000 and 
I { £,000,000. ; 

The eighth edition (1928) also contains forty small inset maps 
of distribution of population, religions, industries and population, 
town and port plans, etc. These were omitted from the 1937 
edition. 

(b) Meyers Grosser Hausatlas, revised edition (Leipzig, 1938). This 
contains thirty-one maps dealing with Germany. ‘These include 
two large folding sheets, 114 X 39 cm., which form a physical map 
of the country in two sections. The country is also covered by 
seven attractive relief maps, on scale of 1: 150,000 to I : 300,000. 
Special mention may be made of a sheet of the Deutsche Alpen vom 
Bodensee bis zum Dachsteingebirge, 1 : 250,000, 118 X37 cm., with 
relief shown by layer-tinting in eleven shades of green, yellow, 
brown and red. 

(c) Meyers Grosser Handatlas (Leipzig, 1933). 

A smaller hand-edition of (8). 

(d) Stieler’s Handatlas, edited by H. Haack, and produced by Justus 
Perthes (Gotha, tenth edition, 1930). The first edition of this 
work was published in 1817. French and English editions are also 
published. The atlas contains a series of nine sheets, covering 
Germany, on a scale of I : 925,000. 

An incomplete eleventh edition, loose leaf, was in course of 
production 1936-9. 

(ce) Sydow-Wagners Methodischer Schul-atlas, edited by H. Wagner 
and produced by Justus Perthes (Gotha, 1928). It contains five 
regional sheets of Germany, on a scale of I : 2,500,000, with relief 
shown by attractive layer-tinting. 


(78) Atlas des Deutschen Lebensraumes in Mitteleuropa 


A loose-leaf atlas, edited by N. Krebs, and published by Bibliographisches 
Institut (Leipzig, 1937— ). A number of distinguished specialists have 
contributed sheets and explanatory text. Usual size of double page map, 
48x 40cm. Forty-nine sheets intended, of which sixteen had appeared 
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by 1939. The usual scale of the double page distribution maps is 
I : 3,000,000, talthough a few appear on the single page 25 x 32 cm. on the 
scale of I : 4,500,000. . 

The atlas is divided into four groups of maps: (i) physical geography— 
twelve sheets intended; (ii) economic geography—fifteen sheets ; 
(iii) human geography—fifteen sheets, and (iv) historical geography— 
seven sheets. 

The atlas is very attractively produced ; the use of colour, stipple, and 
cartographical devices is excellent. 


(79) Regional atlases 


A series of very detailed atlases of various regions of Germany has 
been produced in recent years, portraying by means of a wide variety of 
cartographical representation the physical, economic, human and historical 
geography of the region. 

(a) Ailas Niedersachsen. Compiled by K. Briining (Oldenburg, 1934), 
and published by the Oberprdsident der Provinz Hannover. 122 
plates in colour, comprising a total of 424 maps. 

(b) Wirtschafts-und Verkehrsgeographischer Atlas von Pommern. Com- 
piled by W. Witt with a number of collaborators, and published by 
the Geographische Institut der Ernst-Moritz-Arndt-Universitat 
Greifswaid. "This contains fifty-six double sheets, comprising 146 
maps, and twenty pp. of explanatory text. 

(c) Saar-atlas. Compiled by H. Overbeck and G. W. Sante, with 
numerous contributors, and published by Justus Perthes (Gotha, 
1934). 103 plates, comprising 167 maps, and ninety pp. of 
explanatory text. 

(d) Wirischafts-und Verkehrsgeographischer Atlas von Schlesien.. Com- 
piled by W. Geisler, with numerous collaborators (Breslau, 1932). 
This contains fifty sheets, comprising 165 maps, with twenty-nine 
pp. of text and tables. 

(e) Heimatatlas der Siidwestmark Baden. Compiled by K. Gartner for 
the Badisches Ministerium des Kultus und Unterrichits (Karlsruhe, 
1934). Sixty plates, comprising 169 maps and plans in colour. 
Also nineteen pp. of photographs, and six pp. of statistics. All 
maps and plates are fully annotated. 


(80) Climatic atlases 


Two atlases have been produced devoted entirely to the portrayal of the 
climatic features of Germany. ‘These are :— 

(a) Klima-atlas von Deutschland, produced by G. Hellmann (Berlin, 
1921). This contains eighty-seven climatic maps, on scales ranging 
from 1 : 1,800,000 to 1: 8,500,000. Also six pp. of explanatory 
text and 33 pp. of climatic tables. 

(b) Klima-atlas fiir die Meeresheilkunde an der deutschen Seekiiste. 
Produced by C. Haeberlin and P. Perlewitz (Hamburg, 1932). 
This contains twenty-seven maps and twenty-five graphs, with 
explanatory text for each. 


(81) Motoring atlases 


(a) Der Grosse Conti Atlas fiir Kraftfahrer : Deutsches Reich und 
Nachbargebiete. Produced by the Kartographischer Verlag of the 
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Continental Caoutchouc-Compagnie (Hanover, 1938). ‘This con- 
tains sixty-four double page sectional road maps, with 100 pp. 
of black and white town plans. 

(b) V.B. Strassenatlas von Deutschland (Munich, 1936). ‘This contains 
fifty-three maps of Greater Germany on the scale of 1 : 500,000, 
with a large number of town plans and explanatory text. 


(82) Deutscher Landwirtschafts-Atlas 


Compiled by Dr Reichardt and produced by the Statistischen Reichsamt 
(Berlin, 1934). This contains 104 sheets, 40 X 31 cm., most of which por- 
tray a single map of Germany on scale of 1 : 3,000,000. All aspects of 
German agriculture are illustrated. There are also twenty-six pp. of 
explanatory text, graphs and tables. 


(83) ‘Times Atlas 


Published by J. Bartholomew & Son, Edinburgh (1921). ‘This atlas 
covers Germany conveniently in four sheets, 4239 cm., on scale of 
121,000,000. Unfortunately, East Prussia and part of Silesia are available 
only on the scale of 1 : 2,000,000. 


APPENDIX II-—PLACE NAMES 


The use of German place-names in an English context raises few problems. 
It is true that there are alternative conventional forms for the names of 
some towns, provinces and physical features. The alternative form may 
be an anglicized one (e.g. Brunswick, Munich, Rhine, Danube, Black 
Forest, Bavaria). In other cases, notably in western Germany, the French 
form of the name is more familiar than the German form to English readers 
(Cologne, Coblence, Aix-la-Chapelle). A number of alternative Polish 
forms are found in East Prussia, but these are neither official nor familiar. 


THE PRINCIPLES FOLLOWED BY VARIOUS OFFICIAL BODIES 


The following list summarizes the choice of forms for place-names in 
Germany used by various official bodies : 


(1) German government maps and charts 
The official German forms are naturally used for all place-names. 


(2) Geographical Section of the General Staff 
‘The following series have been issued by the G.S.G.S. :— 


(a) Series 4414. 1 : 25,000. A photographic reproduction of the 
official Gennen series, and all names are therefore in the German 
form. 

(b) Series 4156. 1:50,000 (1940). The Ruhr. All names are in the 
German form, except ‘ Rhin FI.’. 

(c) Series 4081. 1: 100,000. The first edition (in black, 1940) is an 
exact reproduction of the official German series, and all names are 
in the German form, including the sheet titles. 

Sheet 94 (2nd edition 1943, in colours) has the usual German 
forms, except for ‘ River Rhine’ and for ‘ Cana!’ instead of ‘ Kanal ’. 
‘ Cologne ’ is put in brackets after ‘ K6ln’. 

(d) Series 4346. I : 250,000 (1943). This newly compiled series uses 
the German form for all names of towns, natural features, political 
divisions and sheet titles. 

(e) Series 2740. I : 250,000 (2nd edition, 1939). This newly compiled 
series uses the German form for all names, with the exception of 
‘Canal’ for ‘ Kanal’ throughout. 

(f) Series 4072. I : 500,000. Europe: Air (1942). This newly compiled 
series uses the German form for all names of towns, rivers (e.g. 
‘Rhein ’) and mountains. The generic name of coastal features 
(bays, capes, points) and of lakes is given in English. ‘ Canal’ is 
used for ‘ Kanal’ throughout. 

(g) Series 2758. 1:1,000,000. Europe (1939-40). This series, a repro- 
duction of the International 1 : 1,000,000 series, uses the German 
form both for towns and for natural features, but with the English 
or French conventional form in brackets, e.g. ‘ Mitinchen (Munich)’, 
‘Erz Gebirge (Ore Mountains)’, ‘Rhein (Rhine)’. Occasionally the 
reverse applies, e.g. ‘ Brunswick (Braunschweig)’. ‘ Kanal’ is 
used throughout. 
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(3) British Admiralty Charts and Sailing Directions 


Both charts and Sailing Directions use the German form for names of 
towns. The generic name of all coastal features (except rivers and islands) 
is given in the German form, e.g. ‘ Riffgat’, ‘ Neuwerker Watt’, ‘ Schar- 
hérn Riff’, ‘ Kleiner Vogelsand ’, etc. In the case of rivers and islands, the 
generic name is usually in English (lower case), e.g. ‘ Borkum island’, 
“river Elbe’, etc. Another exception is the translation of ‘ Reede’ as 
‘road ’ or © roadstead ’. 

A few coastal names have been anglicized, and as such are given in the 
Pilots and on the charts. Notable examples are ‘ East Frisian Islands’ for 
‘ Ostfriesische Inseln’ and ‘ Heligoland Bight’ for ‘ Helgolander Bucht’ 
or ‘ Deutscher Bucht’. It is noteworthy that the charts use ‘ Helgoland’, 
while the Pilot has the anglicized form. 

The various basins and harbours are almost invariably given their 
German forms, both in the Pilots and on the charts, e.g. ‘ Kaiserhafen’, 
‘Neue hafen’ and ‘ Alte hafen’ at Bremerhaven. At Emden, however, 
the names are translated, e.g. ‘ Outer harbour’ and ‘ New Inner harbour’. 

The generic element of canals and locks is usually given in English, 
e.g. ‘ Kaiser Wilhelm Canal’ and ‘ Holtenau Locks’. There are, however, 
a few exceptions on the charts, e.g. ‘ Ems-Jade Kanal’. 


\ 


THE SPELLING OF PLACE-NAMES IN THIS HANDBOOK 


The following usage has been adopted throughout this handbook :— 
(1) All names of towns are given in their German form, with the 
exception of those which have conventional English forms. ‘The 
most notable are Munich (for Miinchen), Nuremberg (for 
Niirnberg), Brunswick (for Braunschweig), and Hanover (for 
Hannover). The conventional French names of German cities are 
not used, everi though these forms may be slightly more familiar to 
’ English readers ; thus K6éln, Koblenz and Aachen are used, not 
Cologne, Coblence and Aix-la-Chapelle. 
(2) All political divisions are given in their conventional English form, 
e.g. Bavaria for Bayern, Pomerania for Pommern, and Saxony for 


Sachsen. 
(3) The names of coastal features are given in the German form. A 
glossary of coastal generic names (‘ watt’, ‘ haff’, ‘ nehrung’, etc.) 


is given On Pp. 125. 

“Inseln’ is translated as island throughout, e.g. East Frisian 
Islands, island of Sylt. 

Conventional forms will be used where they are generally accepted ; 
the most notable examples are Heligoland Bight, East Frisian 
Islands, and Gulf of Danzig. 

(4) Rivers, however, are given the English generic form in lower case, 
e.g. river Elbe. The international rivers Rhine and Danube are 
given in the English conventional form. 

(5) The names of other natural features, such as lakes, mountains, etc. 
are usually given in the German form, e.g. Boden See, Erz Gebirge. 
In some cases, a well-known and generally accepted English form 
is used; the most notable examples are Black Forest, Bavarian 
Alps and Thuringian Forest. 


When a place-name is mentioned for the first time in this Handbook 
the alternative less usual form is given in brackets. The latter is also 
indexed as follows : ‘ Schwarzwald, see under Black Forest’. 


CONVERSION TABLES 


METRIC AND BRITISH UNITS 


It is customary to think of the ‘ metre ’ and the ‘ yard ’ as representing unalterable 
units of length. This is not so. The metre was originally intended to be the 
10,000,000th part of the earth’s meridional quadrant. But the accurate determina- 
tion of this length proved to be extremely difficult—partly for technical reasons, and 
partly because of different conceptions of the ‘ figure of the earth’. In view of these 
difficulties it became necessary to define the length of the metre in terms of suitable 
metal bars measured under specified conditions of temperature, pressure, humidity, 
etc. Similar standard bars were also used to define the length of other units such as 
the yard. As all these metallic standards are subject to change, conversion tables 
differ according to the date of comparison between different bars. The tables that 
follow are based on the comparison between the yard and the metre made in 1895. 
This made 1 metre equivalent to 39°370113 in. 


Metric System. List of Prefixes 


Deca means ten times. Deci means a tenth part of. 
Hecto means a hundred times. Centi means a hundredth part of. 
‘ Kilo means a thousand times. Milli means a thousandth part of. 


In abbreviations the Decametre, etc., is Dm., and the decimetre, etc., dm. 


Note on ‘Nautical’, ‘Geographical’ and ‘Statute’ miles 


A British ‘ nautical mile ’ is the length of the minute of the meridian at any given 
latitude, and is therefore a variable unit. It is given in feet for Clarke’s 1880 spheroid 
by the formula 


60771°1 — 30°7 cos 2 Lat. 


This is the sea mile of the scale of latitude and distance of the Made sies Charts. 
From the above formula it will be found to vary from 6,046°4 ft. at the equator 
to 6,107°8 ft. at the poles, being 6,077°1 ft. at latitude 45°. 

The so-called ‘ international nautical mile ° of 1,852 m. or 6,076 ft. is the length 
of the minute of the meridian at latitude 45° on abe international spheroid. This 
corresponds to the 6,077 ft. for Clarke’s spheroid. 

A ‘ geographical mile’ is a fixed unit, being defined by some as the length of 
a minute of the equator and by others as that of the minute of the meridian at 
latitude 45°. According to the former definition its value on Clarke’s spheroid 
is 6,087 ft. and according to the latter 6,077 ft. The round figure 6,080 is usually 
adopted for the purposes of ordinary navigation. 

The British ‘ statute mile ’ measures 5,280 ft. 
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Aachen coalfield, 31, 59, 60 
Abies alba, 206 
Accumulation, features of (coastal), 121 
Achter Wasser, 148 (plate) 
Adler Gebirge, 77, 80 
Admiralty Charts : 
British, 242 
German, 241 
Agropyrum junceum, 215 
Ahr, R., 28 (plate) 
Alabaster deposits, 71 
Alb, Frankischer, see Franconian Jura 
Alb, Schwabischer, see Swabian Jura 
Alder, 20, 206 
Alle, R., 98 
Alen dR. 10, 57), 102) Fous, 100, 107,112, 
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Allerheiligen, 159 (plate) 
Allgau Alps, 37, 41 (plate), 159 (plate) 
Alnus glutinosa, 206 
Alpine Foreland, see Bavarian Foreland 
Alps, Bavarian, see Bavarian Alps 
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Be 72 
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Alpspitze, 40 (plate) 
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Alster, R., 133 
Alte Mellum island, 131 
Alte Oder, R., 110 
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207 
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Altmark ridge, 83 
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‘ Amber Coast ’, 59, 158 
Amberg, 53 
Ammer See, 41 
Ammophila maritima, 216 
Amrum island, 127, 135, 136 (plate) 
Andernach, 30 
Angerberg, 100 
Angerupp, R., 98, 99 
Anklam, 148 
Annaberg, 74 
Arber, 2, 52 (and plate), 53 (plate) 
Arber See, 53 (plate) 
Area, of Germany (1938), 1 
Arenaria peploides, 215 
Argebirge, 30 
Arkona, 147 (and plate) 
Arnstadt, 69 (plate) 


Arolla pine, 203, 207, 208 
Aschaffenburg, 50 

Ash, 206 

Atlases, 250-1 

Atmata, R., 159 

Aue, R., 105 

Aue, Goldene, see Goldene Aue 
Auewald, 211 

Auers Berg, 75 

Auf der Acker, 69 
Augsburg, 36, 43 
Aussenjade, 131 
Aussenweser, I3I 

Aussig, II 


Baar, the, 47, 48, 49 (plate) 

Bacharach, 32 (plate) 

Bad-, see under proper name 

Baden, 16, 21 

Baltic End Moraine, 85-100 passim, 150 

Baltic Heights, 92, 93 (fig.), 96 

Baltic Sea, coasts, 137-59 passim; 
coastal vegetation, 213-17 

Bamberg, 50 

Bank, 125; see also under proper name 

Bannwald See, 40 

Baraque de Fraiture (Belgian Ardenne), 
35 (fig.) 

Barbarossa Cave, 71 

Barl, 33 (plate) 

Barnim, Geest of, 110 

Barth, 142 

Baruth valley, 110, 112-13 

Basins, river, 10 (fig.); see also under 
proper names 

Basle, 7, 8, 16, 19, 23 

Bastei, 76 

Bautzen, 77 

Bavarian Alps, 3, 4, 5, 37-40 (and 
plates), 41 (plate), 42 (fig.), 150 
(plate), 202, 203, 207, 208, 219 

Bavarian Foreland, 37, 39, 40-4 (and 
plates), 62; vegetation, 209, 211-12, 
219 

Bavarian Forest, 51-2 (and plate) 

Bayreuth, 49, 53 

Bayrischer Wald, see Bavarian Forest 

‘Bays’, 54-9; see also under proper 
name 

Beech, 200-2 (and plate) 

Belfort Gate, 7 

Beltzig, 108 

Bensersiel, 129 

Berchtesgaden, 37, 40 

Berg, 125; see also under proper name 
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Berge, 48 

Bergedorf, 118 

Bergische Hohe, 32 

Bergstrasse, 23 (and plate) 

Berke, R., 56 

Berlin, 11, 108, 110, 113, 143, 152 

Berlin-Stettin C., 96 (plate) 

Berlinchen, 87, 94 

Berncastel, 33 (plate) 

Beskids (Carpathians), 11 

Besseringen, 25 (plate) 

Bieboza, R., 152 

Bielefeld, 63 

Bingen, 7, 19, 26, 32 

Binnen, 125 

Birch, 205-6 

Birkenfeld, 26, 29 

Birknack point, 139 

Bischoffsberg, 100 

Black Forest, 2, 45. 55:7, 8» 9s, 17. (he,), 
18 (and plates), 21-3, 28, 47, 48, 49; 
vegetation, 202, 203, 207 

Blankenburg, 70 

Blankenese, 132 (plate) 

Blies, R., 27, 28 

Bliesgau, 26-28 

Blue moor grass, 211 

Bober, R., 112, 119 

Bobr, R., 96, 98, 99 

Bodden, 90, 122, 
passim 

Bodenmais, 52 (plate) 

Boden See, 37, 40 

Bogs, 211-13 

Bohemia, 1, 4, II, 51, 52, 74) 77, 78; 
eastern margins of, 77-80 ; northern 
margins of, 74-7 

Bohemian Forest, 2, 5, 52-3 (and 
plates) ; vegetation, 204, 207 

Bohmer Wald, see Bohemian Forest 

Boizenburg, 118 

Bonn, 7, 32, 34, 62 

Bonndorf, 49 (plate) 

‘ Borde ’, see Borderland 

‘ Borderland ’, 5, 54-9 

Borkum island, 127, 128 (and plate), 
129 

Borkum Riff, 128 

Bornholm island, 121 

Bory Tucholskie, see Tuchele Heath 

Bourtanger Moor, 9, 106 

Brake, 132 

Brambach, Bad, 75 

Brandenburg, Geest of, 109-10 

Brandenburg stage of Weichsel glacia- 
tion, 85, 86 (fig.) 

Brandenburg (state), 62, 85, 110 

Brandenburg (town), 116 (plate) 


123 (fig.), 141-9 
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Braunschweig, see Brunswick 

Bregenzerwald, 39 

Breisach, 18, 20 

Breisgau, 17-18 

Breitling lagoon, 145 

Bremen, 10, 11, 205, 107, 217,126; 
127, 14%." 132 

Bremerhaven, 10, 126, 127, 131, 132 

Breslau, 12, 54, 57, 59, 119 

Breslau-Magdeburg valley, 112 

Breunsdorf, 56 (plate) 

Brocken, 68—70 (and plate) 

Bromberg C., 12 

Bruchwald, 211 

Brunn, 125; 
name 

Brunsbuttelkoog, 132, 140 

Brunswick, 10, 57, 62 

Briisterort, 154, 156, 157 

Bucht, 125 ; see also under proper name 

Buk Spitze, 144 

Bilk Spitze, 140 

Bullay, 33 (plate) 

Bulten, 103 

Burg, 113 

Burgstaaken, 141 

Buse Tief, 129 

Busen, 125; see also under proper name 

Biisum Hafen, 134 

Butjadingen, 131 

Biitzow, 142, 145 


see also under proper 


Cakile maritima, 215 

Calluna vulgaris, 208 

Carex spp., 210 

Carex arenaria, 216 

Carpathians, 51 

Cartography, History of German, 221-2 

Cassel, see Kassel 

Celle, 107, 118 

Cham, R., 52 

Charbrow, 212 (plate) 

Charlottenbrunn, 77 (plate) 

Chemnitz, 62, 74, 75 

Chiem See, 39, 41 

Christianstadt, 112 

Clausthal, 70 

Climate, 160-97; cloud, 183-4; fog, 
184-5; frost, 168-72; hail, 180; 
humidity, 183; pressure, 161-5, 
190 (table); rainfall, 173-80, 196 
(table), 197 (table); sea and river 
ice, II, 12, 173, 195 (table); snow, 
181-2; sunshine, 183-4; tempera- 
ture, 165-73, 193 (table), 194 (table) ; 
thunder, 179-80; visibility, 187; 
winds, 161—5, 191 (table), 192 (table), 
195 (table) 
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Climatic Tables, 189-97 

‘ Climax ’ plant communities, 199 
Cloud, 183-4 

Coalfields, 59-62 

Coastal names, glossary of, 125 

Coasts, 120-59 ; Eastern Baltic, 149~59 ; 


North Sea, 125-37; Southern 
Baltic, 3141-9; Western Baltic, 
137-41 


Cobalt mines, 76 

Coblence, see Koblenz 

Coburg Hills, 50 

Colbitz Heath, 107 

Cologne, see KéIn 

Communications, 
152-3 

Communications maps, 246 

Coniferous forests, 202-8 passim: see 
also under proper name 

Constance, Lake, see Boden See 

Copper mines, 74, 76 

Corynephorus canescens, 216 

Cottbus, see Kottbus 

Cracow, 59, 152 

Crater lakes, 28 (plate), 30 

Cross-leaved heath, 209 

Crowberry, 209 

Cuxhaven, 106, 126, 127, 129 (plate), 
BEIT 32,133 


coastal, 1277;.. .138, 


Dachau Moos, 43 

Dahme, 107 (plate) 

Dahme, R., 107, 110, 117 (plate) 

Dahmesee, 143 

Dahmeshoved, 143 

Damm, 125 

Dammer Moor, 106 (plate) 

Dammscher See, 119, 149 

Dane, R., 159 

Danholm island, 146 

Danube, Nae 90, 22, 36, 39, 49, 43-4 (and 
plates), 47, 48 (and plate), 49, 52, 53 

Danzig, 87, 150-6 passim 

Danzig, Gulf of (Danziger Bucht), 149, 
153-6 passim 

Darmstadt, 23 

Darsser-Ort, 145 (and fig.) 

Darss foreland, 141, 145: 

Deciduous trees, 200-8 passim 

Deich, 125 

Deime, R., 157, 159 

Delfzijl, 129 

Delinenhorst, 117 

Depke channel, 154 

Deschampsta flexuosa, 201 

Dessau, 118 

‘ Deutsches Eck ’, 34 (plate) 

Diemel, R., 65 
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Dievenow, R., 147, 148, 153 

Dill, R., 32, 34, 68 

Dinkelberg plateau, 22 

Dinkelsbthl, 47 

Dolgenhrodt, 117 (plate) 

Dollact, 126, 128, 129 

Donau Moos, 44. 

Donau Ried, 44 

Donauw6orth, 44, 47 (and fig.) 

Donnersberg, 26 

Dortmund-Ems C., 9, 56, 128, 129 

Dosse, R., go 

Drachen Fels (Haardt), 25 

Drachenfels (Westerwald), 29 (plate), 
32 

Drainage, natural, see River systems 
and under proper names 

Dramburg, 87, 94 

Drausen See, 97 

Dresden, 11, 54, 74, 7 

Drift, Meer 6 (fig.), ae 88, 89-102 
passim ; Olden, 6 (fig.), 83, 89-102 

Deumlins, 4l, 82 (and fig.), 96 (plate), 
147 

Duisburg-Ruhrort, 35 

Dummer See, 105 

Diine island, 136, 137 

Diinentaler, 141 

Dunes, sand-, 7,115, 117, 118, 120-59 
passim, 214-17 

Dungau, 43 

Duppauer Gebirge, 75 

Diren, 28 

Durmast oak, 204 


Eagle Mountains, see Adler Gebirge 

East Friesland, 105 

Kast Frisian Islands, 125, 127, 130 

East Prussia, 96-101, 202 (and plate), 
205, 212, 216-17 

Eberbach, 25 (plate) 

Ebernburg, 23 (plate) 

Eberswald, 113 

* Eck, Deutsches ’, 34 (plate) 

Eckernfoérde, 137, 138 

Eckernférde Hafen, 140 

Eckernf6rder Bucht, 137, 139, 140, 142 
(plate) 

Eckwarden, 127 

Eder, R., 65 

Egge Gebirge, 63 

Ehrenbreitstein, 31 

Eichenberg, 68 (plate) 

Bider C., 140 

Rider Rit, 126, 1299534,240 

Hiderstedt, 126, 134 

Eifel, 8, 28 (and plates), 

Hinfahrt, 125 


29-31 
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Einlauf, 125 

Fisenach, 71 

Elbe estuary, 129 (plate), 132-3 (and 
plate) 

Elbe Gorge, 54, 76, 77 (fig.) 

Elbe, R., 11, 53, 54, 87, 69-80 passim, 
90, 102-116 passim, 118-19, 120, 127 
(and fig.), 128, 129 (plate), 132-3 

Elbe-Trave C., 11, 128, 143, 144 

Elbing, 97, 156 

Elbinger Hohe, 97 

Elbinger Weichsel, 155-6 

Elbingeréder, 69 

Elde, R., go, 118 

Ellenbogen peninsula, 136 

Elm, 206 

Else, R., 63 

Elsfleth, 128, 132 

Elster, Bad, 75 

Elster, R., 57, 74, 75 

Elymus europeus, 210 

Elz, Ri,.21, 22 

Emden, 126, 127, 129 

Emmerich, 35 

Empetrum nigrum, 209 

Ems, 33 

Ems, R., 7,9, Ii, 63, 105, 117, 126-9 
passim, 127 (fig.), 132, 203 (plate) 

Emscher, R., 35, 56 

Ems-Jade C., 128 

Enge, 125 

Enternsteine, 64 

Paz, R.; 22, 47 

Erbeskopf, 28, 29 

Erfurt, 73 

Erica cineraria, 106 

Erica tetralix, 106, 209 

Erlenstandmoor, 211 

Erlensumpfmoor, 210, 213 (plate) 

Ermeland, 97 

Eryngium maritimum, 215 

Erz Gebirge, 2, 3, 57, 62, 74 (and plate), 
75-6; vegetation, 203 

Eulen Gebirge, 77 (and plate), 78, 80 

Evolution of the landscape, 1-7 


Fagus sylvatica, see Beech 

Fahretoft, 133 (plate) 

Fahrt, 125 

Fahrwasser, 125; see also under proper 
name 

Falsches 'Tief, 132 

Falster island, 142 

Fehmarn island, 138, 140, 141, 143 

Fehnkolonien, 104. 

Fehrbellin, 113 

Feldberg (Black Forest), 2, 21, 22 (and 
plate) 
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Feldberg (North German Plain), 91, 92 

Feldberg, Grosser (Taunus), 31 

Feldsee, 22 (and plate) 

Fen, 103, 209-11 

Fen-colonies, 104 

Festuca arenaria, 216 

Fichtelberg, 74 (plate), 76 

Fichtel Gebirge, 8, 9, 43, 49, 53 (and 
plate), 71, 74; vegetation, 203 

Fils, R., 45 (plate) 

Finow C., 110, 113, 116 

Fir, silver, 206-7 

Fischausener Wiek, 157 

Fischland peninsula, 141, 145 

Flachmoor, 103, 211 

Flaming, 6, 11, 57, 83, 107-8, 109 (fig.), 
117 (plate), 118 

Flemings, and reclamation, 6, 7, 108, 
133 

Flensburg, 89, 111, 137-9 passim 

Flensburger Férde, 137, 138, 141 (fig.), 
202 (plate) 

Flensburger Hafen, 139 

Flinsburg, Bad, 78 

Flood Plain, Rhine, 19-20 

Fog, 184-6 

Fohn wind, 164 

Fohr island, 135 

Foothills, Rhine, 17-18 

Férden, 89, 122, 123 (fig.), 125, 137 5 see 
also under proper name 

Férden coast, 122, 123 (fig.), 137-41 

Forest Reserves, 204, 207 

Forests, 200-8 ; see also under proper 
names of regions and of trees 

Franco-Belgian coalfield, 59 

Franconia, 3 

Franconian Forest, 71-2 

Franconian Heights, 48, 50 

Franconian Jura, 4, 7, 8, 9, 43, 44-7; 
48, 49 

Franconian Saale, R., 72 

Frankenhausen, Bad, 71 

Frankfurt-am-Main, 49, 51 
68 

Frankfurt-am-Oder, 11, 110, 113, 119, 
152 

Frankfurt stage of the Weichsel glaci- 
ation, 85, 86 (fig.), 89, 100 

Frankischer Alb, see Franconian Jura 

Freezing, of rivers, 11, 12, 173, 195 
(table) 

Freiberg, 74, 76 

Freiburg, 17, 18, 22 (plate) 

Freiburg ‘ bay’, 16 

Freienbrink, 117 (plate) 

Freinwalde, 119 

Friedrichskoog, 133 


(plate), 
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Freidrichsort, 140 

Friedrich Wilhelm C., 116 

Friedrichstadt, 134 

Frische Nehrung, 98, 150, 156 

Frisches Haff, 97, 99, 150-2, 155, 150 

Frisian Islands, see North Frisian 
Islands and South Frisian Islands 

Frisians, and reclamation, 133 

Frost, 168-71 

Fuchskante, 32 

Fulda Gap, 51, 66, 67 (fig.), 68 

Fulda, R., 10, 24, 65, 68 

Fungi, 204 

Furth Gap, 52 

Fiissen, 40, 41 (plate) 


Gales, 165, 192 (table) 
Galtgarben, 97, 157 
Gans, 23 (plate) 
Garmisch-Partenkirchen, 37, 40 (and 
plate) 
Gat, 125; see also under proper name 
Gau, 17; see also under proper name 
Gdynia, 150-4 passim 
‘ Geest ,’ 5, 87, 88, 101-112, 116. 126; 
of Barnim, 109-10; of Brandenburg, 
109-10; of Mecklenburg, 111-12 ; 
of Nieder Lausitz, 108 ; of Sternberg, 
110; of Western Hanover and 
Oldenburg, 105-6; of Western 
-Schleswig-Holstein, 111; see also 
Flaming and Liineburg Heath 
Geeste, R., 132 
Gehren, 71 
Geise, R., 63 (fig.) 
Geislingen, 45 (plate) 
Gelsenkirchen, 61 
Geltinger Bucht, 139 
Genista anglica, 209 
- Gensta pilosa, 209 
Geodetic Surveys, 224-6 
Geographical Section of the British 
General Staff, maps of Germany 
published by, 238-43 
Geological maps, 242-4 
Geological subdivisions, 3 (table) 
German Government topographical 
maps,. 231-38 
Geserich See, 98 
Geyserberg, 24 
Giant Mountains, see Riesen Gebirge 
Giessen, 34, 68 
Gjedser (Denmark), 145 
Glaciation (Quaternary), 2 (table), 
4-5, 19, 21, 39, 40-43 passim, 81-119 
passim 
Glaciers, present-day, 37 
Glatz, 78, 80 


Glatzer Gebirge, 77 (plate) 
Gleiwitz, 61 

Glogau-Baruth valley, 112-13 
Glossary of German coastal names, 125 
Gliicksburg castle, 202 (plate) 
Gliickstadt, 133 

Goldap, 98, 100 

‘Golden Meadows ’, see Goldene Aue 
Goldene Aue, 71, 73 
Golzheim Heath, 34 

Goritz, 119 

GO6rlitz, 78 

Goslar, 69 

Gotha, 73 

Gottesdcker, 39 

Grabow, 142 

Gras Warder island, 140 
Grasslands, 209 

‘ Graue Diinen’, 216 
Greifswald, 144 (fig.), 146, 151 (fig.) 
Greifswald Oie, 146 
Greifswalder Bodden, 146 
Greiz, 75 

‘Grey dunes ’, 216 

Grid, German map, 227-8 
Groden, 125, 131 
Gr6nenbach, 41 (plate) 
Grosse Friedrichs C., 159 
‘Grosse Wollsicke ’, 153 
Grossenbrode peninsula, 141 
Grosser Beerburg, 71 

Grosses Haff, 147-9 
Grubesee, 143 

Grund, 125 

Gistrow, 91 

Gypsum, 64, 71 


Haardt Mountains, 17, 18, 25 

Habichts Berg, 154 

Hafen, 125 3 “see 
name 

Hail, Das (Stettin), 12, 142, 147 

Haffs, 123 (and fig.), 125 ; see also under 
proper name 

Hahnenkamm, 24 

Hail, 180 

Haken, 125 

Halberstadt, 69 

Halle, 57, 63 (fig.) 

Halligen, 135 

Hamburg, a; 211; 178,226,127, 433; 
228, 152 

Hamm, 127 

Hanover, 127 

Hanover, Borderland of, 57 

Hanover, Geest of, 105-6, 117 

Hansa C,,/ 11 

Hanse League, 142, 144 


also under proper 
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Harburg, 107, 118, 133 

Hardt Mts, see Haardt Mts 

Harz mountains, 2, 57, 64 (fig.), 68 
(plate), 68-71, 72, 73, 813 vegeta- 
tion, 203, 212 (plate), 219 

Harzburg, Bad, 69 

Hase, R., 63 

Hassberg hills, 50 

Hassberg, 74 

Haus See, 100 

Hautes Fagnes (Belgian Ardenne), 36 
(fig.) 

Havel, R., 11, 90, 102, 116 (and plate), 
118 

Havel-Finow C., 12 

Havelland, 110 

Heath country, 101-12, 208-9; re- 
clamation of, 6-7, 103-4; see also 
“ Geest ’, Moors 

Heather, 208-9 

Hegau, 3 

Heide, see under Heath 

Heidelberg, 23, 25, 47, 49 (plate) 

Heilbronn, 47, 48 

Heilenberg, 49 (plate) 

Heiligenhafen, 140-1 

Heimgartengrat, 40 (plate) 

Hel (Hela), village of, 152, 154 

Hel, Polwyssep (peninsula), 150, 152, 


154 

Heligoland (Helgoland), 120, 122, 127, 
135 (fig.), 136-7, 139 (plates) 

Hengst, 136, 139 (plate) 

Hercynian mountain system, 
passim, 12, 54, 59, 69, 71-2 

Hercynia silva, 1 

Herford, 63 

Herzogstand, 40 (plate) 

Hesse, hill country of, 10, 54, 65, 66, 
68 (plate) 

Hesse, Rhenish, 16, 18, 26, 68 

Hesselberg, 45 

Heuscheuer Gebirge, 80 

Hever estuary, 134 

Hiddensee island, 148 (plate) 

Hindenburg Dam, 127, 
(plate) 

Hinkelsmaar, 28 (plate) 

Hippophae rhamnoides, 216 

Hirschberg, 80 

History of German cartography, 221-2 

Hochingen, 48 (plate) 

Hoch-Moor (Oldenburg), 203 (plate) 

Hochmoor, 103, 212 

Hof, 71, 75 

Hohe Acht, 29 

Hohe Eifel, 36 (fig.) 

Hohe Eule, 80 


I~4 


135) 72.430 
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Hohe Ifen, 39 

Hohe Rhon, 3, 8, 10, 24, 65-8 

Hohe Trauchberg, 39 

Hohe Venn, 29, 31 

Hohe Weg sandbanks, 131 

Hohen Landsberg, 50 

Hohenbogen, 52 (plate) 

Hohenriicken, 94 

Hohenschwangau castle, 40 

Hohenstein, 97 (plate) 

Hohenzollern, C., 11, 143 

Hohenzollern Castle, 45, 48 (plate) 

Hohwacht Bucht, 140 

Hollanders, reclamation by, 108 

Holnis peninsula, 139 

Holtenau locks, 138, 140, 143 (plate) 

Hooksiel, 131 

Hopfen See, 40 

Hornisgrinde, 19 (plate), 21, 22 

Horns, 136 

H6rnum peninsula, 135 

‘ ‘Horst ’, 68 

Horumersiel, 131 

Héved, 125 ; see also under proper name 

Hiihnersiedel, 22 

Huk, 125 

Humidity, 183 

Hummling Heath, 106 

Hunsrtick mountains, 8, 24 (plate), 28, 
29, 32 (plate), 33 (plate) 

Hunte, R., 106, 128, 132 

Hut Berge, 108 


Ibbenbiiren coalfield, 59, 65 

Ice, on rivers, 173, 195 (table); .on 
sea, 173 

Ice Age, see Glaciation, Quaternary 

Tjssel, R., 35 

1), R.,. 9 

Iller, R., 9, 41 (and plate), 44 

iim, R:, 72 

Ilmenau, 72 

Ilz, R., 44 (plate) 

Immenstadt, 159 (plate) 

Inn, R., 9, 37, 40, 44 (and plate) 

Innen Hafen (Heligoland), 136 

Innenjade, 131 

Inner Baltic Ridge, see Baltic End 
Moraine 

Insel, 125; see also under proper name 

Inselsberg, 69 (plate), 72 

Insterburg, 152 

Isar, R., 9, 39, 44 

Iser Gebirge, 77, 78 

Iser Kamm, 78 

Istein, 18, 23 


Jade-Busen (Jade Bay), 129 (plate), 
130-2 (and fig.) 
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Jade, R., 126, 130, 131, 218 (fig.) 
Jagst, R., 47 
Jasmund, 147 
Jena, 73 
Jever, 126 
Jeverland, 131 
Joachimsthal, 91 
Johannisberg Heath, 98 
Juist island, 129, 130 
Jura, see under Swabian Jura 
Franconian Jura 
Jura Mts, 16 
Fustus Perthes, 245 
\ 
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Kahlen Asten, 32 

Kaiser Wilhelm Ship C., 128, 132 
(plate), 133, 134, 138, 140, 143 (plate) 

Kaiserslautern, 26 

Kaiserstuhl, 3, 17, 18 (and plates) 

Kalcar, 34 

‘Kali’ salts, see Potash 

Kalmit, 25 

Kampen, 137 (plate) 

Kaolin, 52, 72, 77 

Kappeln, 138, 139 

Karlsruhe, 19 (plate), 20 (fig.) 

Karolinensiel, 129 

Kassel, 66, 68 

Kassel Gate, 68 

Kathaus, 88 

Katzenbuckel, 23 

Katzengebirge, 81, 83 

Kehl, 20 

Keilberg, 74 (plate), 75 

Kernsdorfer Hohe, 98, 99 

Kiel, 89, 132 (plate), 133, 134, 137, 138, 
140, 143 (plates), 144 (fig.) 

Kiel C. see Kaiser Wilhelm C. 

Kieler Bucht, 138, 143 (plate) 

Kieler Forde, 137, 138, 140, 141 (fig.) 

Kinzig, R., 22, 24, 49 

Kirch See, 144 

Kladno (Czechoslovakia), 74 

Klaipeda, see Memel 

Kleines Haff, 147 

Klinten, 147 

Kloev, 24 (plate), 28 

Knull, 65, 66 

Kobele, 45 (plate) 

Koblenz, 8, 33, 34 (plate) 

Kochel See, 40 (plate), 41 

Kolberg, 153, 154 (plate) 

Koln, 34, 35, 62 

K6ln ° bay , 32, 34-5 

Koln-Bonn lignite field, 31 

Konig Wilhelm C., 159 

Konigsberg, 151, 152, 156, 157, 159 

Konigsberg Ship C., 156, 157 


K6nigsberger Weichsel, 155, 176 

KOnigsee, 40 

KG6nigstuhl (near Heidelberg), 25 

K6nigstuhl (Rigen), 147, 149 (plate) 

K6nigswinter, 32 

Kopenick, 117 (plate) 

Kornbiihl, 45 (plate) 

Kosel, 12 

Koserow, 148 (plate) 

Kottbus, 108, 112 

Kraichgau, 16, 17 

Kreuznach, 26 

Krummholz, 208 

Kubany Forest Reserve, 204 

Kubstengeldnder, 151, 158 (fig.) 

Kurische Nehrung, 150, 151, 155 
(plate), 158 (fig. and plate) 

Kurisches Haff, 150, 157, 158 (fig.), 
159 

Kurland, 158 

Kiisten C., 9, 128, 132 

Kustrin, 119 

Kyffhauser Ridge, 70-1, 72, 74 

Kynau, 77 (plate) 


Laacher See, 30 

Labe, R. (Czech Elbe), 78 

Lahn, RS, 29, 31, 33> 35 (plate), 68 

Lake plateau, of Mecklenburg, 90-2, 
93 (fig.); of Pomerania, 92-5 (and 
fig.) 

Lam, 52 (plate) 

Landesaufnahme, Reichsamt fiir, 222- 
242 passim 

Landeshut, 78 

Land utilization, 198, 201 (fig.) 

Landscape, evolution of, 1-7 

Langenbrunn, 48 (plate) 

Langeoog island, 128 (plate) 

Larch, 203, 207 

Larix decidua, 203, 207 

Lauenburg, 128, 143, 144, 212 (plate) 

Lausche, 77 

Lausitz Gebirge, 76 

Lausitz Neisse, R., 119 

Lauter, R., 25 

Lauterbourg, 18 

Lead, 74 

Lech, R., 9, 37, 39, 41 (and plate), 43, 


44 

Leda, R., 129 

Leer, 129 

Leine, R., 57, 65, 118 

Leipzig, 55, 57, 62 

Leipzig ‘ bay’, see Saxony-Thuringian 
6 bay > 

Lek. R., 15 

Lemberg ‘ rift’, 16 
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Letzlingen Heath, 107 

Levensau, 132 (plate) 

Lichtenau, 71 

Liebenstein, Bad, 72 

Lignite, 2, 34, 35, 57, 62, 63 (fig.), 74, 
102 

Limburg, 34 

Lime trees, 206 

Limz, 32 

Lippe, R., 9, 56, 61, 64 

List, 138 (plate) 

Lister Tief, 134 

Listland, 136 

Lithuania, 97, 100, 158 

Little Belt, 138 

Loess, 5, 6 (fig.), 18 (and plates), 19, 
36, 43, 45, 51, 54-9 passim, 83, 84 
(fig.), 105, 218 

Loisach, R., 41 

Lorelei rock, 32 (and plate) 

‘Low’ bogs, 103 

Low Flaming, 108 

Lowenstein Berge, 48 

Lowentin See, 98 

Lower Franconian Plateau, 50 

Lower Main Plain, 50-1 

Lower Rhine Plain, 34-5 

Lower Saxony coalfield, 60 

Lower Silesia, lignite deposits, 62 

Lubben, 112 

Liibeck, 11, 91, 128, 138, 142, 144, 152 

Liibecker Bucht, 87, 89, 91, 143 

Luckenwalde, 113 

Liineburg, 107 

Liineburg Heath, 7, 83, 106-7 (and 
plates), 117 


‘Maare ’, 28 (plate) 

Maas, R., see Meuse, R. 

Madele Gabel, 37 

Magdeburg, 6, 57, 113, 117, 118, 128 

Maifeld, 33 

Main basin, 2, 31, 46 (fig-), 49-51, 53, 
66; see also Main, R. 

Main-Naab ‘ Corridor ’, 49 

Mam, 8) 0, 15, BO,n25n245 136; 
44-51 passim, 50 (plates), 71, 72 

Mainz, 17, 26, 49 

Malchenburg, 23 (and plate) 

Mannheim, 20, 24, 48, 51 (plate) 

Mansfeld, 69 

Maple, 206 

Maps of Germany, 221-52 

Marienburg, 152 

Marienburg, Hotel (Mosel), 33 (plate) 

Marienwerder, 100 

Markerafler Hills, 17, 18 

Marling, and reclamation, 8 


INDEX 


Marram grass, 216 

Marschen, 105, 125 

Marshes, coastal, 7; reclamation of, 6, 
122; vegetation of, 211 

Masurian Lakes, 97 (plate), 98 

Mauer See, 98, 99 100 

Mecklenburg, Geest of, 111-12 

Mecklenburg Lake Plateau, 90-2 

Meissen, 77 

Meissner, 65 

Melibocus, see Malchenburg 

Memel (Klaipeda), 97, 152, 
passim, 213 (plate) 

Meppel, 105 

Meppen, 128 

Merseburg-Halle lignite field, 62 

Meuse, R., 9 

Minden, 10, 57 (plate), 63, 105, 117 

Mineral salts, 64, 71 

Minge, R., 159 

Mittelgebirge, 2, 51 

Mittelland C., 10, 11, 128 

Mohrin, 94 

Mohrungen, 100 

Moldau, R., 11 

Molinia coerulea, 211 

Mombacher Sand, 213 (plate) 

Monkberg, 45 (plate) 

Moorgeest, 102; see also Moors 

Moors, 101-12, 203 (plate), 208-9, 212 
(plate) 

Moraines, 5, 41, 82-7 passim, 89-101 
passim . 

Moravian Gate, 59, 80 

Morsum Kliff, 135 

Mosel, R., 8-9, 15, 25, 28, 29, 33 (and 
plates), 34 (plate) 

Moselberge, 33 

Moselle, R., see under Mosel, R. 

Mosenberg, 28 (plate) 

Méossingen, 45 (plate) 

Mottlau, R., 155 

Mountain-building, 1-4 

Moven Riff, 154 

Niulde, R., 57, 62, 74,18 

Miillheim, 22 

Miinchen, see Munich 

Miinden, 10, 65 

Munich, 36, 41, 43, 51 (plate) 

Minster, 56, 127 

Miinster ‘ bay’, 9, 56, 61, 63 

Murg, R., 22 

Miiritzer See, 92 

Murnau Moos, 41 
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Naab, R., 9, 36, 43, 49, 53 
Nahe, R., 23 (plate), 25, 26, 28 
Narew, R., 99, 152 


INDEX 


Natangen district, 97 

Nature Reserves, 211 

Neckar basin, 2, 24, 46 (fig.), 47-9 

Neckar-Danube C., 9 

Neckar Ri; 5,98) a5) 275° 225 - 23536, 
44-8 passim, 49 (plate) 

Neckar Scarplands, 47-9 

Neckarelz, 47 

Nehrung, 123 (and fig.), 125, 150-2; 
see also under proper name 

Neidenburg, 202 (plate) 

Neisse, R., 78, 80 

Nemonien, R., 159 

Nemonien state-forest, 213 (plate) 

Nemunas, R., 158 

Netze, R:, 12, 92 

Neubranden Burg, 91 

Neue Warnow, R., 145 

Neufahr, 155 

Neufahrwasser, 151, 155 

Neukuhren, 158 

Neumiinster, 138 

Neunkirchen, 24 (plate), 27, 28 

Neunkircher Hohe, 23 

Neusalz, 112 

Neuschwanstein castle, 40 

Neustadt, 143 

Neuwerk, 132 

Neuwied, 33 

Newer Drift, 6 (fig.), 85-7, 88, 89-102 
passim 

Nickel, 76 

Nidda, R., 68 

Niedenburg, 99 

Nieder Lausitz, 11, 77, 83, 108, 218 

Niederlahnstein, 34, 35 (plate) 

Niemen, R., 96-99 passim, 150, 152, 
158, 159 

Nienburg, 117 

Nijmegen, 35 

Nogat, R., 96, 97, 155, 156 

Nonnenwerth island, 29 (plate) 

Norddeich, 129 

Nordenham, 132 

Norder Elbe, 132 

Norderney, 129, 130 

Norderneyer Seegat, 129 

Nordfriesische Inseln, see 
Frisian Islands 

Nordhausen, 69 

Nordliche Binnen See, 141 

Nordlingen, 46, 47; Gate, 46 

Nordstrand island, 135 

Norenberg, 87, 94, 96 (plate) 

North Friesland, 127 

North Frisian Islands, 125, 127, 
135~6 (and plate) 


North 


134) 
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North German Plain, 1, 5, 9, 10; 54, 
57, 59, 62, 68, 73, 745 81-119, 120 
North Sea coasts, 120-37 passin: ; 

vegetation of, 213-17 
North-Western Scarplands, 63-5 
Nuremberg, 36, 50 
Nuthe, R., 110 


Oak, 203 (plate), 205-6 

Ober Lausitz, 76~7, 78 

Oberammergau, 40 

Oberelbe, 144 

Oberlahnstein, 35 (plate) 

Oberland (Heligoland), 136 

Oberpfalzer Wald, see Upper Palatinate, 
Forest of the 

Oberstdorf, 39 

Oberwald, 66 

Ober-Warnow, R., 145 

Oberwiesenthal, 74 (plate) 

Obra, R., 12 

Ochsenkopf, 53 

Odde, 125 

Odenwald, 23 (and plate), 25, 47, 48, 
49 (and plate), 50 

Oder, R., 11, 54, 56: (plate), 59, -77, 
7S. O28 102; £10; 112, £19, 016s FEO; 
128, 143, 147-9, 152 (fig.) 

Oder-Spree C., 113, 143 

Oderberg, 56 (plate) 

Oderburg, 119 

Oestrich, 51 (plate) 

Oker, R., 57 

Okra, R., 99 

Okull See, 100 

Oldenburg, Geest of, 
plate), 203 (plate) 

Oldenburg (state), 9 

Oldenburg (town), 106, 127, 128 

Olsnitz, 62 

Ore Mountains, see Erz Gebirge 

Orlau fault, 61 

Ortstein, 103 

Osnabriick, 65, 105 

Osterems, 129 

Ostfriesische Inseln, see East Frisian 
Islands 

Ostrau, 61 

Outer Baltic Ridge, 83, 112 

Owl Mountains, see Eulen Gebirge 


105-6 (and 


Paderborn, 56 

Palatinate depression, 26 

Palatinate, Rhenish, 16, 24 (plate), 
25-6 

Palmnicken, 158 

Papenburg, 104, 117, 129, 203 (plate) 

Papen Wasser, 149 
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Pasewalk, 142 

Passarge, R., 98, 156 

Passau, 9, 43, 44 (plate) 

Peat, 5, 62, 94, 103, 210-13, 215 (fig.) 

Peene, R., 143, 147, 148 

Pellenz, 28, 29, 30 

Pellworm island, 135 

Pfronten, 39 

Picea abtes, 202 

Pieckel, 155 

Pitlau, 191, 156, 157 

Pillau Rinne, 157 

Pillkoppen, 158 (plate) 

Pilsen, 52, 74 

Pine, 202 (and plate), 207-8 

Pinus montana, 203, 207, 217 

Pinus sylvestris, 202 

Pirna, 76 

Pissa, R., 98, 99 

Place Names, 253-4 

‘Plant community ’, 199 

Plat; 7125 

Plauen, 75 

Plauer See, go, 92 

Plauesch C., 116 

Plehnendorf sluices, 155 

Poel island, 144 

Polabi (Czechoslovakia), 11 

Poland, 57, 94, 95, 152-4 passim 

Polder, 122, 125 

Polish Corridor, 94, 95, 152-4 passim 

Polwyssep Hel, see Hel, Polwyssep 

Pomerania, 95 (fig.), 100, 149, 154 
(plate), 212 (plate) ; Lake Plateau of, 
92-6, 152, 153 

Pomeranian Bay, 147 

Pomeranian stage of Weichsel glacia- 
tion, 85, 86 (fig.), 91, 94, 100 

Pomeranian valley, 88 

Pommern, see Pomerania 

Pommersche Tal, 88 

Pommerscher Bucht, see Pomeranian 
Bay 

Poplar, 20, 206 

‘Porta Westfalica’, 10, 57 (plate), 63, 
117 

Potash salts, 19, 57, 58 (fig.) 

Potsberg, 26 

Potsdam, 116 (plate) 

Pradoliny, 87 

Prague, 1x 

Precipitation, 196 (table); see also 
Rainfall, Snow and Snow Cover 

Precise Levelling, 226 

Pregel, R., 97, 98, 150, 156 

Prerow, 142 

Pressure, atmospheric, 
(table) 


161-5, 190 
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Preussische Seenplatte, 87, 97, 98 
Projections, Map, 227 
Prussische Holland, 1oo 
Psamma arenaria, 15° 
Puccinellia maritima, 214 

Puck, 154 

Pulvermaar, 30 

Putzig, 154 

Putziger Nehrung, 150, 152, 154 
Putziges Haff, 154 

Pyrmont, 64 ~ 

Pyrmont Berg, 64 


Quedlinburg, 70 
Quercus robur, 205 
Quercus sessiliflora, 205 


Raab, R., see Regen, R. 
Rachel, 52 
Racknitz, R., 143 
Radium mineral waters, 75 
Rainfall, 173-89 ; general distribution, 
173-4; intensity, 177-8 ; rain days, 
176-7 ; seasonal distribution, 174-6 ; 
variability, 178 
‘ Raised bog ’, 212 
Randecker Maar, 46 
Randzel sandbank, 129 
Ratisbon, see Regensburg 
Ratzeburg See, 92 
Raumberg massif, 69 
Rauschen, 155 (plate) 
Recknitz, R., go 
Reclamation, of heath, 5-7, 103-4, 107, 
108; of marshes, 7, 122 
Redlau point, 154 
Redlowski Cypel, 154 
Reede, 125; see also under proper name 
Regen, R., 43, 44 (plate), 52 (and plate) 
Regensburg, 9, 40, 44 (plate), 52 
Regime, of rivers, 7-12 passim 
Regions, major physical : 
General features, 12-13; 
Central Germany, 54-80; 
Northern Germany, 81-120 ; 
Southern Germany, 36-53 ; 
Western Germany, 15-35. 
Regnitz, R., 45, 49, 50 
Reichsamt fiir Landesaufnahme, 
242 passim 
Reichsautobahnen, 124 
Reichsstrassen, 124. 
Relief divisions, general, 12-13 
Rendsburg, 85, 111, 134, 138 
Reutte, 39 
Rewa, 154 
Rheingau, 25 (plate), 31, 51 (and plate) 
Rhenish Hesse, see Hesse, Rhenish 
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Rhenish Palatinate, 
Rhenish 
RhineC. 174, 116 
Rhine Flood Plain, 19-20 
Rhine Gorge, 7, 26, 29 (plate), 32~3 
(and plates) 
Rhine Highlands : 
Middle, 8, 16, 28-32 ; see also Eifel, 


see Palatinate, 


Hunsriick, Rothaar Gebirge, 
Sauerland, Siegerland, Wester- 
wald 


Upper, 3, 8, 21-5; see also Black 
Forest, Vosges 
Rhine-Main-Danube C., 9 
Rhine Rift Valley, 3, 4, 7, 16-20 
passim, 21, 25, 50, 51, 66, 213 (plate) 
Rhine, R., 7-9, 15-35 passim, 36, 48, 
20, 253; 505 - regulatiom “ot, 7; 
terraces, 5, 17-20 (and fig.) 
Rhine, Upper Plain, 16-20 (and plates), 
23 (plate) 
Rhone, R., 9 
‘Ried’ (Rhine), 20; Donau, 44 (and 
fig.) 
Ries Basin, 44, 46-7 
Riesen Gebirge, 11, 54, 55, 76 (plate), 
77) 78-80 
Riff, 125; see also under proper name 
Rift Valley, Rhine, see under Rhine Rift 
Valley 
Rinnen, 90, 101, 125; 
proper name 
Riss-Saale glacial period, 6 (fig.), 83 
River systems, 7-12 (and figs.) ; see also 
under ¢roper name 
River Valleys, Old (Urstromtdler), 
112-16; Present, 116-19; see also 
under proper names 
Rixhoft headland, 153 
Rémerstein, 46 
R6m6 island (Denmark), 134 
Rosenheim, 40 
Rossla, 71 
Rostock, 88, 142, 145 
Rote Kliff (Sylt), 135, 137 (plate) 
Rothaar Gebirge, 32, 34 
Rottumeroog island (Holland), 129 
Rozewie, 153, 154 
-Ruden island, 146 
Riidesheim, 31 
Riigen island, 120, 141, 146-7 (and 
plates), 148 (plate), 149 (plate), 
150 (fig.) 
-Rigendamm, 146 
Riigenwaldermiinde, 153 
Ruhr coalfield, 2, 15, 31, 56, 59, 60 (and 
fig), 6152127, 128 
Ruby, Rot. 3 5 


see also under 
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Ruppiner C., 113, 116 
Rusz, R., 159 
Ryckflusz, 146 
Ryf Mew, 154 


Saale glaciation, 6 (fig.), 83 

Saale, R., 11, 49, 53, 57, 58 (fig.), 71, 
72, 75 (plate), 118 

Saaler Bodden, 141, 142, 145 

Saar basin, 26-8; coalfield, 2, 26-7 
(and fig.); hills, 28; river, 24 
(plate), 25 (plate), 28 

Saar-Nahe hills, 26 

Saarbriicken, 27 

Saarlouis, 27 

Salicornia, 213-14 

Salmendingen, 45 (plate) 

Salt deposits, 64 

Saltings, 135, 138 (plate), 213-14 

Saltnicken, 157 

Salzach valley, 41 

Salzburg, 37 

Salzburg Alps, 37 

Salzes Haff, 144 

Salzungen, Bad, 72 

Samland, 59, 97, 99, 101, 150, 153 (fig.), 
155 (plate), 157 (fig.), 157-8 

Samphire marsh, 133 (plate), 213-4 

Sandberg, 136 

Sand-dunes, 7, 115, 117, 118, 120-59 
passim, 214-17 

Sand fescue, 216 

Sandgeest, 102-3 ; see also Heath 

Sandinsel, 137 

Sandr, 82, 90, 95 

Sand sedge, 216 

Sarre, R., see Saar, R. 

Sassnitz, 142, 147 

Satanella thrust plane (Ruhr), 61 

Saturation deficit, 175 

Sauerland, 32 

Saverne ‘ bay ’, 16 

Saxon Switzerland, 11, 75 (plate), 76 
(and plate), 77 (fig.) 

Saxonian folding, 65 

Saxony coalfield, 59, 62, 74 

Saxony-Thuringian ‘ bay ’, 11, 57, 71, 
76 (plate) 

Scania (Sweden), 121, 142 

Schaffhausen, 44 

Schandau, 76 (plate) 

Scharbeutz, 146 (plate) 

ScharhGrn island, 132 

Scheer, 43 

Schiewenhorst, 155, 156 

Schildberg, 83 

Schilligh6rn, 129, 130, 131 

Schlei, R., 137, 138, 139, 142 (plate) 
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Schleimiinde Seegat, 139 

Schlengen, 214 

Schleswig, 138, 139, 142 (plate) 

Schleswig-Holstein, 88, 127, 202 (plate); 
coasts of, 131 (fig.), 133-4 (and plate), 
138-40; ‘Geest’, 1113 morainic 
hill country, 85-90 

Schloss Berg, 97 

Schmalkalden, 72 

Schnee Eifel, 30, 36 (fig.) 

Schnee Gebirge, 80 

Schneeberg, 53 

Schneeberg, Grosser, 77 (plate) 

Schneegrube, 78 

Schneekopf, 71 

Schneekoppe, 2, 76 (plate), 78 

Schonberg, 18 

Schwabischer Alb ; 

Schwansee, 40 

Schwansener See, 139 

Schwarze Berg, 78 

Schwarze Elster, R., 107, 118 

Schwarzer Regen, R., 52 (plate) 

Schwarzwald ; see Black Forest 

Schwednitz, 77 (plate) 

Schweinfurt, 49, 50 

Schweriner See, 92, 144 

Schwinge, R., 133 

Scrub, 208-9 

Sea buckthorn, 216 | 

Sea couchgrass, 215 

Sea holly, 215, 216 

Sea kale, 215 

Sea lyme grass, 216 

Sea pea, 216 

Sea sandwort, 215 

Seckenburger C., 15¢ 

Sedges, 210 

See, 125; see also under proper name 

See Tief, 159 

Seegat, 125, 130; 
name 

Seesker Berg, 98 

Semmel Berg, 110 

Siebengebirge, 3, 28, 

Sieg, R., 32 

Siegerland, 32, 68 

Stel, 125 

Silesia, 12, 55, 56 (plate), 57, 59, 119, 

__ 149 

Silesian ‘ bay ’, 11, 54, 57-8 

Silesian coalfield, 2, 59 

Silver mines, 74, 76 

Skierwieth, R., 159 

Snow and Snow Cover, 
181-2 

Snow-fields, 37 

Soldin, 87, 94 


see Swabian Jura 


see also under proper 


29 (plate), 32 


159 (plates), 


Solnhafen, 45 

Somimerdeiche, 214 

Sonderhausen, 71 

Sonneberg, 72 

Spessart, 23-4, 48, 49, 50, 203 (plate), 
21 

Speyer, 25 

Speyer, R., 25 

Sphagnum, 212 

Spiekeroog island, 127 

Spirding See, 98, 99 

Spitzberg, 80 

Spitze, 125 ; 
name 

Spree, R.,.90, 102, 107,108, 113, 116, 
117 (plate) 

Spree-Havel C., 11 

Spreewald, 108 

spruce, 22, 202-5 

St Andreasberg, 70 

Stabelack plateau, 97 

Stade, 119 

Stassfurt, 104 

State survey services, 223 

Steigerwald, 50 

Stein, 140 

Stein, 125 

Steinhuder, 105 

Steppenitze, 9o 

Sternberg, Geest of, 110 

Stettin, 96 (plate), 119, 142 
149, 152 (and fig.) 

Stettiner Haff, 119, 143, 147 

Stolpe, 96 (plate) 

Stolpmiinde, 151 (fig.), 153 (and fig.) 

Stor, d., 133 

Stralsund, 142, 146, 147 (plate) 

Strand, 125 

Strasbourg, 8, 19 (and plate) 

Stréhgau, 47, 48 

Strom, 125 

Stubbenkammer, 147, 149 (plate) 

Stubnitz, 147 

Stuiben, 159 (plate) 

Stuttgart, 36, 47, 49 

Submergence (geological), 2, 
125-6, 135, 137, 141 

* Successional ” plant comnmmuniels 199 

Sudeten coalfield, 80 

Sudetes, 2, 5, 11, 54, 573°59).7 7-00 \ana 
plates) 

Subl,:72 

Sund, 125; see also under proper name 

Sundgau, 7 

Sunshine, 183-4 

Survey services, German, 223-7 

Sutan thrust plane (Ruhr), 61 

Suwalki Heights, 99 


see also under proper 


8435 045, 


120-1, 
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Swabia, 3 

Swabian Jura, 4, 7, 8, 9, 49, 43, 44-7 
(and plates), 48, 49 

Swine, R., 148 

Swinemiinde, 141, 142, 148, 149 

Sycamore, 206 

Sylt island, 127, 134 (fig.), 135-6 (and 
plates), 137 (plate) 


"Tapiau, 157 

Tauber, R:, 23, 24 

Taunus mountains, 25 (plate), 31, 32 
(plates), 35 (plate), 50, 51, 66, 68 

Taxus baccata, 208 

Tczew (Poland), 152 : 

Temperature, 165-173; and altitude, 
172; annual range, 172; diurnal 
variations, 168, 172; frost, 169-71 ; 
mean temperature, 166-7; tables, 
193, 194 

Terrain-bedeckende Moore, 213 

Teschen, 76 

Teufelskanzel (Hesse), 68 (plate) 

Teutoburger Forest, 9, 56, 57 (plate), 
63, 64, 65, 105 

Thorn-Eberswald ‘ Urstromtal ’, 
£3 

Thunderstorms, 179-80 

Thiiringer Wald, see Thuringian Forest 

Thuringia, 10, 62, 64 (fig.), 65, 71-4 

Thuringian Basin, 55, 69 (plate), 71, 
72-4 

Thuringian Forest, 10, 68, 69 (plate), 
71-2, 203 

Tief, 125, 1343 see also under proper 
name 

Tilia cordata, 206 

Tilsit, 152, 158, 159 

Tirol, 37 

Titisee, 22 

Tonning, 134 

Torum, 128 

Tote Weichsel (Dead Vistula), 155 

Town Plans, 246 

‘Tralleborg, 142, 147 

‘Traunstein, 39 

Trautz Berg, 28 

Trave, R., 143-4 

Travemtinde, 142, 143, 146 (plates) 

Trebnitzer Berge, 83 

‘Triangulation surveys, 224-7 

Trier, 24 (plate), 28, 29, 31, 33 

Trischen, island, 132 

‘Tuchele Heath, 96 

‘Tuniberg, 18 

‘Turmberg, 94, 153 


“ 


110, 


Ukermark, 91 


Ulm, 9, 44 

Unstrut,; R.,°71, 72 

Unterelbe, R., 133 

Unterland (Heligoland), 136 

Unter-Warnow, R., 145 

Unterweser, R., 132 

Untief, 125 

Upper Gau, 48 

Upper Palatinate, Forest of the, 52-3 

Upper Saxony, 60 

Upper Silesia, 56 (plate), 57, 60 

Urphar, 50 (plate) 

‘ Urstromtiler’, 6 (fig.),. 59, 
112-16, 117 (plate), r19 

Usedom, island, 12, 142, 147-8 (and 
plate) 

Uterborg, 108 


87-8, 


Valkenburg (Holland), 61 

‘Valley bogs’, 213 

Varel, 131 

Vareler Tief, 131 

Vegesack, 106, 107, 117, 132 

Vegetation, natural, 198-219; regions, 
218-19 

Venlo (Holland), 61 

Verden, 117 

Ville lignite field, 34, 35, 62 

Vils, R., 39 

Visibility, 187 

Wistala, IN.) 12, 50; 06, 97,90; 106, 116, 
150, 151, 152, 153, 154-6 (and fig.) 

Vitava, R., 51 

Vogelsberg, 3, 8, 24, 65, 66, 67 (fig.), 68 

Vogtland, 57, 75 (and plate) 

Volcanic activity, former, 3, 18, 28 
(plate), 29-31, 46-7, 66-8 

Volcanic Eifel, 28 (plate), 30-1 

V6lmerstod, 64 

Vor Eifel, 29, 33 

Vorarlberg, 39 

Vor-Pommern, 149 ; see also Pomerania 

Vosges, 7, 5, 17 (fig.),/18; 21, 28 


Waal, R., 15 

Walchen See, 40 (plate) 

‘Wald, Der’, 51 

Waldenburg coalfield, 59, 78, 80 
Waltershausen, 72 

Wangerooge island, 127, 130 
Wannsee, 116 (plate) 
Warmensteinach, 53 (plate) 
Warnemiinde, 142, 144, 145 
Warnow, R., 90, 143, 144 
Warsaw, 152 

Warsaw-Berlin valley, 113 
Warthe glacial stage, 83, 84 (fig.) 
Warthe, R., 12, 95, 102, 110, 113; 110 
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Wasserkuppe, 66 

Watten, 122, 125, 126, 128-36 passim, 
213-4 

Watzmann, 37 

Waxensteine, 40 (plate) 

Weichsel, glaciation, 83, 84 (fig.), 85, 94 

Weichsel-Haff canal, 155 

Weichsel, R., see Vistula, R. 

Weigoldsberg, 45 (plate) 

Weimar, 73 

Weisse Diinen, 216 

Weissen See, 40, 41 (plate) 

Weisser Regen, R., 52 (plate) 

Wenningstedt (Sylt), 137 (plate) 

Werenwaag castle, 48 (plate) 

Wernigerode, 69 

Werra, R., 10, 65, 68 (plate), 72 

Wertach, R., 43 

Wertheim, 24, 50 (plate) 

Wesel, 35 

Weser Hills, 10, 56, 57 (plate), 63-5, 
105; 117 

Weser, R., 9, 10, 54, 57 (and plate), 63, 
6s, 68 (and plate), 69, 102, 105, 106, 
112, 126, 127, 128, 130 (and fig.), 131, 
132, 215 (fig.) 

Wesermiinde, 10, 126, 127, 132 

Westerems channel, 129 

Westerland, 135, 136 (plate), 
(plate) 

Westerwald, 28, 29 (and plates), 31-2, 
35 (and plate), 66 

‘ Westfalica, Porta’, see ‘ Porta West- 
falica ’ 

Westphalia, 56, 59, 128, 129; see also 
Minster ‘ bay ’, Ruhr 

Westrich, 26 

Wetterau depression, 16, 51, 66-8 

Wetterstein Alps, 40 (plate) 

Wettersteinwand, 37 

Wetzekrug Berg, 158 

Wetzlar, 34 

‘White dunes ’, 216 

White (Weisse) Main, R., 49, 53 

Wieck Hafen, 146 

Wiedenest, 29 (plate) 

Wiehen Gebirge, 57 (plate), 65 

Wiek, 125 

Wietings Moor, 106 
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Wik, 125 

Wik harbour, 140 
Wilhelmsburg, 133 
Wilhelmshaven, 126, 127, 128, 131 
Willow, 206 

Wilsede, 107 (plate) 

Wilseder Berg, 107 

Wind, 161-5, 191 (table), 192 (table) 
Wisla, R., see Vistula, R. 
Wismar, 91, 144 

Wismar Bucht, 144 

Wisper, R., 31 

Wisperwind, 164 

Wissower Klinten, 147 - 
Wittenberg (hill), 153 
Wittenburg, 108, 118 

Wollin island, 12, 142, 147, 148 
Worms, 26 

Wornitz, R., 9, 47 

Wumme, R., 117 

Wupper, R., 32 

Wiirm glacial period, 6 (fig.), 55 
Wiirm See, 41 

Wiurttemberg, 21 

Wiirzburg, 49, 50 (and plate) 
Wiistrow peninsula, 144, 145 
Wyk, 135 


Xanten, 34, 35 


Yew, 208 
Younger Drift, 83, 85, 88 


Zatoka Pucka, 154 

Zechstein rock, 71 

Ziegenrtick, 75 (plate) 

Zinc mines, 76 

Zingst island, 141, 142 

Zoppot, 154 (and plate) 

Zostera, 213 

Zugspitze, 1, 5, 37, 40 (plate), 162 ; see 
also Climatic Tables 

Zuider Zee, 125 

Zweig, 125 

Zwickau, 62, 74, 75 

Zwingenberg, 23 (plate) 

Zwischenahner See, 105 

Zwischenmoorwalder, 213 
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